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SMALL-GROUP STUDY 

IN A NORMALLY LIT ROOM 

The image is cast upon a screen in the 
dark-chamber turret at table height. Each 
observer (up to 10) has a separate light- 
excluding viewing hood. The pathologist 
here is discussing a slide with the surgeon; 
the unused hoods are easily shuttered off. 


LARGE-GROUP EXHIBITION 
IN THE DARKENED AUDITORIUM 


So intense is the Scopicon light source that 
images up to fen feet across can be pro- 
jected. Through a system of auxiliary lenses 
the operator can follow a biological speci- 
men through a progressive series of ever- 

closer localizations, up to ultimate demon- ‘ 

stration under oil-immersed objectives. 


Quickly adaptable to viewing on any scale, the mobile 
Scopicon couples convenience with efficiency. Its high- 
pressure mercury arc is the brightest light source ever 
employed for microprojection. The focal spot is only 
Imm square (approx.). Its pinpoint character permits 
flickerless projection of sharply detailed images up to 
ten feet across even under oil-immersed microscope 
objectives. Let us send you the brochure describing this 
remarkable instrument. 


micro-projection ¥ equipment 
SCOPICON, Inc. 215 £. 149 ST. NEW YORK 51 
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Has Smooth, Uniform 
Movement 


| ed de Fonb Micro- 


reais With Binocular Body 


Specifically developed for 
use in the fabrication of simple 
and intricate micro-tools of glass 
or metal under controlled con- 
ditions. Use of the de Fonbrune 
micro-forge is recommended 
with any type micromanipula- 
tor. The forge is now built 
with binocular stereoscopic 
microscope. With this modifi- 
cation, the image is observed 
erect—not inverted—in three 
dimensions, an important fac- 
tor in rapid, accurate work. 


June 5, 1953 


The de Fonbrune micromanipulator, incorporating a pneu- 
matic pump system, has proved exceptionally satisfactory for 
micro-studies in many fields. In the biological sciences the 
de Fonbrune instrument is used in cell dissection and isolation 
+ » » Micro-injection and operation on the protozoa .. . pH 
studies on living cells . . . isolation and transfer of single bac- 
teria, etc. This flexible instrument has proved equally service- 
able in study of fibers and yeast cells, in investigating oils, 
rust deposits, colloidal, and other materials. 


Manufactured under exclusive license of the French patents, 
the de Fonbrune micromanipulator consists of a manipulator 
and receiver. These units may be used with any type of 
microscope . . . arranged for right or left hand operation. In 
use, the micro-tool is mounted on the receiver. Impulses from 
the pneumatic pumps of the manipulator are transmitted to 
the tool through sensitive metallic membranes. Within a range 
of 3 mm, the micro-instrument may be moved in any plane or 
angle by a single control. Ratio of displacement of control 
lever and micro-tool may be adjusted from 1:50 to 1:2,500 
depending on range desired. 


Write for prices and descriptive bulletin T114. 


DIVISION OF A. S. ALOE COMPANY 
5655 Kingsbury St. Louis 12, Missouri 


micromanipulator 
Affords new simplicity and flexibility for micro-studies in biological or chemical technics 
1 


DIALUX 


MICROSCOPE 


When Leitz brings out a new microscope design, it is 
big news, and the new DIALUX is the greatest Leitz news in more than 
a decade. Exclusive new features give the DIALUX a convenience and 
practicability which reaffirm Leitz leadership in microscopic develop- 
ment. See it, try it, compare it soon. We think you'll agree it’s years 
ahead in precision and ease of operation. 


For transmitted light * 4 apochromatic objectives * also available with 
achromatic objectives * Combination Monocular-Binocular tube * Mo- 
nocular tube for photomicrography * Stage controls on common axis * 
Sturdy yet light weight construction * Polished oak fitted case. 


Removable head with exclusive 
bayonet clamping arrangement 


Tube revolves in 360° arc, 
may be used in any position 


Nosepiece and objectives 
slide out horizontally 


Objective safety retractor... 
backs up automatically on 
slightest pressure, prevents 
damaging contact with slide 


Substage condenser slides 
out of dovetailed fork 


Safety locking device 
prevents vertical or horizontal 
movement of mechanical stage 
when not in use 

See us June 12th through 14th at the Medical Conv., Cleveland, 


0., Booth 7 and Jane 15th through 18th at the American Society 
of Medical Technologists Conv., Louisville, Ky., Booth 5. 


For details, write Dept. SCE. LEITZ, Ime., 468 Fourth Ave., New York 16, N. Y. 
LEITZ MICROSCOPES-SCIENTIFIC INSTRUMENTS-BINOCULARS-LEICA CAMERAS AND ACCESSORIES 
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The New Government 
Employee Security Program 


w April 27, President Eisenhower issued an executive 
O order establishing a new security program for Fed- 
eral employees, scrapping the old loyalty check system 
and substituting the single criterion of security risk. Since 
the new program affects all scientists now in Government 
employment as well as all future applicants, and may, 
directly and indirectly, profoundly influence the progress 
of American science in the next few years, the Scientists’ 
Committee on Loyalty and Security desires to bring the 
new program to the attention of American scientists and 
to explain the Committee’s objectives. 

The Scientists’ Committee on Loyalty and Security,1 a 
committee of the Federation of American Scientists, cen- 
tered in the New Haven area, succeeds the Scientists’ 
Committee on Loyalty Problems (ScIENCE, 111, 220 
[1950]) and is concerned with security programs as they 
affect individual scientists, leaving to other groups the 
study of such programs with respect to civil liberties and 
democratic processes. A file of up-to-date information on 
loyalty and security regulations is maintained, and this 
information and informal advice is available to interested 
scientists upon request, but the Committee does not at- 
tempt under any circumstances to judge the merits of 
individual cases. 

The Committee believes that national security can be 
maintained only by a proper balance of the need for 
security by secrecy, where it is necessary, against the 
need for long-range security by continuing scientific 
achievement. A major objective of the Committee is to 
make known the views of responsible American scientists, 
through the Federation of American Scientists and other 
interested organizations, and to cooperate with Govern- 
ment agencies and offer constructive advice on loyalty 
and security programs wherever feasible. The Committee 
attempts to remain alert to the broader problems of sci- 
ence and security, and may occasionally bring important 
facts and pressing problems to the attention of American 
scientists. 


4E. C. Pollard, Chairman; R. 8. Brown, Jr., E. C. Fowler, 
8. A. Goudsmit, H. G. Graetzer, M. A. Heald, G. A. Hedlund, 
FP, Hutchinson, G. E. Hutchinson, W. J. Knox, J. K. Major, 
J, Phelps, J. M. Sturtevant, W. Rall, H. C. Wolfe. 


Ruth C. Christman 
Acting Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1953) 


Bentley Glass, Acting Chairman 


Mark H. Adams Karl Lark-Horovitz 
William R. Amberson Edwin M. Lerner 
Wallace R. Brode Walter J. Nickerson 


F. A. Moulton, Advertising Representative 


The new Government employees security program repre- 
sents an apparent major effort by the new administration 
to establish a workable program to clear up some of the 
confusion and shortcomings of the old system, and pos- 
sibly arrest the trend toward ever increasing investi- 
gations by Congressional committees. Briefly, the new 
program abolishes the old Loyalty Review Board and re- 
places ‘‘loyalty’’ by ‘‘seeurity’’ as a criterion of eligi- 
bility for Federal employment, leaves the agency head the 
final judge of eligibility, and extends the provisions of 
Public Law 733 (81st Congress, 2nd Session) to all de- 
partments and agencies of the Government. 

The Scientists’ Committee on Loyalty and Security be- 
lieves that the efforts of the administration to bring the 
enforcement of security safeguards under the executive 
branch of the Government, and to replace unwieldy loy- 
alty criteria with those of security, may be steps in the 
right direction. The Committee is conscious, however, of 
the great responsibility which the new program places on 
department heads and of the inequities and procedural 
differences which may arise unless the new program is 
administered with the greatest care. It remains to be 
seen how security standards will, in practice, be scaled 
tu the actual requirements of an agency or of a particular 
project within an agency. The actual effect of the pro- 
gram on scientists in Government employment will not 
be clear until some procedural precedents have been estab- 
lished in the weeks and months just ahead. For this rea- 
son, the Committee feels further comments at this time 
would be premature, but intends to review the program 
after it has passed through its initial phases and has 
achieved some stability. 

The Committee intends to continue its informal con- 
sultations with public officials, to offer constructive ad- 
vice on how the program may best be administered in the 
interests of national security and how security standards 
may be sealed to the nature of the scientific work, and 
to call attention to injustices arising under the program. 
The Committee will weleome the views of responsible sci- 
entists on the new program, and is anxious to have cases 
of genuine injustice to scientists brought to its immediate 
attention. Correspondence should be addressed to the Sci- 
entists’ Committee on Loyalty and Security, Box 2153 
Yale Station, New Haven, Connecticut. 

SCIENTISTS’ COMMITTEE ON LOYALTY AND SECURITY 
New Haven, Connecticut 


SCIENCE, founded in 1880, is published each Friday by the American As- 
telation for the Advancement of Science at the Business Press, 10 McGovern 
Ave, Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 


tf manuscripts or for the opinions expressed by contributors. Four weeks’ notice 
Tol. 17 § June 5, 1953 


is required for change of address, and an address stencil label 
issue must be furnished. Claims for a missing number will be 
received within 60 days from date of issue. 

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the 
Pan-American Union, $1.00; Canadian postage, $.50. Special rates to members 
of the A 

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription and ad- 

request. 


Cable address: ADVANCESCI. 
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ELECTRIC 


RACKS 
~ Stainless steel or glass for one 
ne >> | dimensional chromatography. 


DESALTER 


For the removal of inorganic 


) INDICATOR SPRAYS 
r\ For application of indicators to 


C a R 0 M ATO C AB Densitometers 
For two dimensional paper 
chromatography, using stand- 
ard filter paper sheets 18% 


j Micro Pipets 
by 22% in., or smaller. 


Drying Ovens 


salts from organic and amino am \ 
id soluti be ch CLIPS A 
acid solutions to be chromat- All stainless stee! spring clips for el 
ographed. holding chromatograms to glass ae 
U 
SOLVENT TROUGHS = 
ee For use in chromatocabs 
= or one-dimensional racks. 
The Reco ALSO AVAILABLE: 


for quantitative deter- : of the RECO Line of 
minations on paper 


Ultraviolet Lamps 
Pyrex Disc Chambers 


A General Catalogue 


Paper Partition 
Chromatographic 
Equipment Is 
Available on Request. 


CORPORATION 


} 
DEPT. S - 1135 THIRD STREET, OAKLAND 20, CALIFORNIA - TWINOAKS 3-0556 


A READY REFERENCE 
That Will Save Time for You 


Use this catalog as a“one stop” source of 
supplies required in biological and microbio- 
logical research. 

It lists Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range 
of Biochemicals for Investigational Use. 


® 60 LABORATORY PARK ° 


PRICE LIST 


PRODUCTS 
RESEARCH 


Write for Your 
Copy TODAY 


GENERAL BIOCHEMICALS, INC. 


CHAGRIN FALLS, OHIO 


Scrence, Vol. Il! 


. 


is 


#.* 


Jun 


Nd | 

Ye 
| 

A SPECIAL 

SIM 

trat 
en 
TE] 
Btoc 
NO! 

devi 

1-15 

and 

4 


AMAZING! 
Double Utility! 
Combination 
15X TELESCOPE 
and 35X Erecting 
MICROSCOPE 


infinity. Microscope has 3 cae, color corrected objective—image is 
eect—just as your eye sees it—not upside down as in an ordinary 
microscope. Ramsden eyepiece with coarse or fine focusing. Gives you 3” 
of working distance when used as microscope. This low price is possible 
only because we utilize some very high grade war surplus parts in 
manufacturing this fine instrument. Entire unit folds down to 2” x 7” 
110”. Telescope instantly adjustable in height from 3” to 14”. 
Stock Wo. TO,OLT-W $29.50 Postpaid 


Your Chance to Own a Very Fine Instrument 


CHECK, MEASURE, INSPECT with this HANDY 


COMPAR 


POSTPAID 


TOR 


MEASURES... 


FAST and ACCURATE 


IMPORTED MICROSCOPE On Small Parts... Small Dimensions 
ANGLES First time available at such tow price! EDSCORP 
100, 200, 300 Power ONLY RADI eapneed COMPARATOR. Fine, imported measur- 
CIRCLES magnifier—for fast, accurate inspection of in- 
Good optical qualities. Fine focus- te — Used to check vente, = machinin 
equal LINEAR tools, gauges—to ads, chamfers, 
net the ee small holes. In optical work 
$200 instrument but definition ts Psted _ DIMENSIONS | as 
mrprisingly clear and good . . . red —_ For scientists—in width of spectro- 
tn fact amazingly so at this price. GAG graph lines. In ph h ont AS 
Gerviceable construction. The motors cussing at 
greatest microscope bargain on the pack & le. case. MONEY | BACK GUARANTEE. 
FOCUSING 
TRY IT FOR 10 DAYS... If REVOLVING NEW! 30 POWER TELESCOPE 
you're not completely satisfied > Complete with Tripod Unusual Bargain Price 
money i refunded ADJUSTABLE 
= A beautifully made, sturdy, instrument with dozens of 
SQUARE STAGE © _ uses. Spots 22 caliber bullet holes at 200 yds.. You can see 
Instrument comes packed in the craters on the moon—observe, close up, animals, 
sturdy, hard wood case. hs ay i} with ete., see ships far out at sea. Excellent for amateur astron- 
SLIDE CLAMPS omers. All locuses from approx. 40 ft. to 


Steck No. 70,008-W 


LOOK AT THESE BARGAINS! 


BUILD YOUR OWN SLIDE PROJECTOR 
Thousands of our customers have built their own Projectors—gotten excellent 
results and saved a great deal of money. To build a Projector buy our Stock 
No. 4068-W . includes a mounted F/1.9 Projection lens; a focusing mount; 
2 condensing lenses; heat absorbing glass and full assembly instructions. 
Stock No. 4068-W $6.00 Pstpd. 


SIMPLE LENS KITS! — kits include piaiat 


written, illus- 
trated booklet showing how you can 


lots of optical 


items. Use these lenses in building 
TELESCOPES, low power Microscopes, etc. 

Stock 2-W—10 lenses $ 1.00 Postpaid 
Stock 5-W—45 lenses ........ Postpaid 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 
develo: pment | ote flat to wave length. Size: 
1-15/16” x 2-15/16"—%” thick. a 
and transmits approximately ght is absorbed. 
Has a three-layered film which non-absorption. 
$5.00 Postpaid 


in- 
finity. Achromatic objective—40 mm. dia —outside surface low 
reflection coated. Smooth slide focusing eyepiece. Eye-lens out- 
side surface coated. Lens erecti 


DIFFRACTION SPECTROSCOPE 
Uses grating replica instead of prisms. En- 
ables you to see what your photographic filters 
do . . . to see color characteristic of your 
photo light sources. You can attach to your 


PREPARED — SETS 
Stock Ne. 40,006-W V: 

Stock No. 40,007-W 
Stock Ne. 40,008-W Micro-Organisms 


EYE-PIECE MICROMETER—Imported! 19 mm. diameter. 10 mm. scale divided 
into 100 parts. Val. $5.00. 

$3.50 Pstpa. 
STAGE MICROMETER—Imported! Rectangular glass slide with photographie 
scale—1 mm. long divided into units of 0.01 mm. Val. to $10.00. 

Stock 330,036-W $4. 


EDMUND SCIENT 
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IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


Write for FREE CATALOG W 


REVOLVING NOSEPIECE—Imported! Triple and druple. For Standard sise 
microscopes and objectives. 
‘Stock 3£30,037-W ... Triple ...... $11.00 Pstpd. 
Stock 3230,038-W ... Quadraple $13.50 Pete. 


10) 
i 
Reticle 
Pattern 
35 7, A “o'23466789 ~~ 
AS 35% teleeope portion and using at 
| power microscope to in- 
clarity whether used as tele- 
coated. Telescope can be re- 4 \ 
moved and carried in pocket] Approx. 
K \\7 > 
f \\ y SS 
Only 
\ | 
\ 
\ 
| 
Sturdy tripod 8%” high. Can be used also for camera. Max. 
length 26%”. Barrel dia. approx. 1%”. Weight 1% Ibs. 
Stock No. 70,018-W .............. Only $21.95 Postpaid 
ee camera for taking spectrograms. A wonderfully useful and practical instrument. 4 
Imported from England. A real bargain j 
lides in Set—Standard Sise 
(Per Set) $2.50 P.P. ‘ 
(Per Set) $2.50 
. (Per Set) $3.00 P.P. 5 
| 
Send Cheek or M. 0. 
| ORDER BY STOCK NO. check o 
___._ _, BARRINGTON, J. 
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Mr Tompkins* is back! 


This time he uncovers some rather in- 
timate details of our personal biology. 
He gets injected into his own blood- 
stream, and floats around on an obliging 
cell until some of the things that happen 
to his breakfast nearly happen to him. 

Travelling with Mr T. is sometimes 
hazardous but never dull: 


You will meet his motherly gene and 
learn about heredity ... 

You will sidestep a shower of cosmic 
rays... 

You will have a mildly mad talk with 
an electronic brain—so much like 
your own that it swears when things 
go wrong... 

You will find out what a thought looks 

You will learn why biologists believe 
there is life on Mars; why a bottle 
of Scotch would be useful in an 
atomic attack; why chlorophyll is 
sometimes purple. 


Mr Tompkins 
Learns the Facts 
of Life 


By GEORGE GAMOW 


*hero of Mr Tompkins in Wonderland and 
Mr Tompkins Explores the Atom 


With twenty unlifelike illustrations. 
$2.75 at all bookstores 


CAMBRIDGE UNIVERSITY PRESS 


Finest Japanese Optics and Weng 
Built to our specifications. Priced far 
below comparable values. Be assured 
of a lifetime of excellent performance. 
Equal to the World’s finest optical in- 

reenou; ‘ype Stereo-Microscopes 
UGA} 

Used by biological laboratory and 
students, mineralogical labs, 
factories. Excellent for dissecting 
and mineralogical work. 

Includes three Pox’ wide-angle 

eyepieces: 5X, E 
Three objectives: 2x, 1 
Magnification: 10X to 150X. 
Wt. in carrying case: 11 Ibs. 


Special Introductory offer 
[$195.50 | 
Binocular Mi (Model E3N 
Used by laboratory, 
search technicians, physicians and 
scientists. Instrument complete for 
visual and photomicrography 
Calibrated mechanical _ Stage. 
Calibrated cond 
Includes monocular x. ‘for photo- 
micrography. 


Four  100X. Achromatic. 5X, 


Three Huyg 
10X, 15X. 

Magnification: 25X to 1500X with 
monocular tube, increased 50% 
with binocular. 


Special Introductory offer 


Also Inquire About Our Very Fine Greenough T-: 
tereo-Microscope and Our Student 
Write for free folder 


UNION MERCANTILE CO., INC. 
465 California Street San Francisco, California 


GLASS ABSORPTION 
CELLS KLEIT 


Makers of Complete Electrophoresus Apparatus 
SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 


Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 


Klett Manufacturin 
179 East 87 Street, New York, New Co. 
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The double-barrel benefit 
of a TWIN EA record 


RECORDED — SEPARATELY 


OR SIMULTANEOUSLY 


| 
| 


SSS 


4 


} 


Or, your choice of k 
many other combin- Bim 
ations of phenomena 


= 


*TWIN-BEAM Phonocardiograms 
are fully detailed recordings of ALL of the 
heart sounds and murmurs present. The location, pitch, duration, 
and intensity of a murmur are reproduced with the same 
completeness of detail as are the auricular, first and 
second sounds of the normal record shown above. 


**TWIN-BEAM Electrocardiograms 
show ALL complexes in small animal ’cardiograms 
(such as taken on a mouse) clearly and accurately. 
This new, high deflection speed also permits added accuracy in 
research and clinical human ’cardiography. 


PLUS Electrical Auscultation 
Cardiac sounds and murmurs are heard with the 
TWIN-BEAM exactly as with an acoustic stethoscope. 


TWIN-BEAM CARDIETTE 


For descriptive literature and a complete outline of these and 
many other advantages for the TWIN-BEAM user, address 


SANBORN cambridge 39, Mass. 
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NEWEST! 
SAFEST! 
MOST FOOLPROOF 


GUARANTEED MICROSCOPE 


MODEL GB, STUDENT MICROSCOPE 
Designed to be as foolproof as possible even in the 
beginners hands. Base extends beyond objectives 
thereby protecting parfocalism—also other safety 
features. 


Write for descriptive circular. 
Old microscopes accepted in trade 


MODEL GB, EQUIPPED AS FOLLOWS: 


10x Huyghenian Ocular 
Achromatic Objectives: 

16 mm (10x) and 4 mm (44x) 
Double dustproof Nosepiece 
Disc Diaphragm 

Plano-concave Mirror 


$118.00 cach. Less 10% on 5 or more 


THE GRAF-APSCO CO. 
5868 Broadway Chicago 40, Ill. 


$695 
IMMEDIATE ‘ With 
DELIVERY stainless steel 


’ tank and glassware clamps 


714 Market Place 
MADISON 3, WIS. 


Trade-Mork 


M. Ss. ; 


(Mass Spectrometer Checked) 


RARE GASES | 


ELIUM NEON » ARGON KRYPTON - XENON 
LinDE Rare Gases are mass spectrometer checked to 
assure you gases of known purity and uniformly high 
quality. Available in commercial-size cylinders ond | 
glass bulbs. 


4 Linde, the world’s largest producers of gases deriv 
- from the atmosphere, can meet your individual 
of purity... volume ... mixtures... containers ... 


LINDE AIR PRODUCTS COMPANY 


A DIVISION OF 
UNION CARBIDE AND CARBON CORPORATION 


30 East 42nd Street [Tq New York 17, N. Y. 
© tn Canada: Dominion Oxygen Company, Limited, Toronto 

Tee term “Linde” is a registered trade-mark of Union Carbide and Carbon Corporation 
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The NEW 


Infrared 
MOISTURE 


BALANCE 


Here is an entirely new CENCO development which 
measures moisture content by weighing and drying 
simultaneously. It utilizes an improved principle of opera- 
tion in drying the — by infrared radiation and weigh- 
ing by a sensitive null-point torsion balance. As a result, 
extremely rapid, accurate and reproducible moisture 
determinations are easily made. 

The CENCO Moisture Balance has been used success- 
fully for determining moisture content in a wide variety 
of materials. New developments now make it possible to 
measure liquids as well as solid samples. Disposable pans 
are also available at low cost for use with asy, oily, 
tacky, and adhesive materials eliminating the need for 
cleaning. 

Operation is quite simple. The scale is calibrated directly 
in per cent moisture from 0 to 100% in .2% divisions. 
Final reading indicates the percentage of moisture content. 

Write for Bulletin No. 1210B. 


No. 26675 Cenco Moisture Balance, $220.00 No. 26678 disposable 
pans for solids or liquids, Pkg. of 25, $2.20. 4 pkgs. of 25, $7.92 


1700 IRVING PARK ROAD . CHICAGO 13, ILLINOIS 


eneo CENTRAL SCIENTIFIC COMPANY 


cene CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
a ee SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


Refinery Supply Compony Tehe 


4 
“a 
A 
© 
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“a 
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Flour 
POPCORN 3. 
SORGHUM MLO : 
HAY 
: 
RICE : 
FOUNDRY SANDS H 
ORY MILK PRODUCTS : ‘ 
oats 3 
PAPER 
; 
SUGAR BEET PULP : 
SOYBEAN MEAL 
CERAMICS 
FOOD PRODUCTS 
| 
Measures either solid 5 
or liquid samples. 
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ORGANIC CHEMISTRY: A Brief Course 

By Rosert W. GetcuHeELt, Iowa State Teachers College. Ready in September 
An excellent, readable, and teachable elementary text, this book is designed primarily to furnish an 
organic background for students outside the field of chemistry. It emphasizes the interrelationships 
of organic compounds, their graphic formulas, typical reactions, and applications; and further treats 
the chemistry of foodstuffs, plastic and synthetic fibers, medicinals, enzymes, hormones, and vitamins, 


METHODS OF THEORETICAL PHYSICS 
By Putuip M. Morse and HERMANN Fesusacu, Massachusetts Institute of Technology. Jnter- 
national Series in Pure and Applied Physics. In press 
In an extremely thorough treatment, this set of books emphasizes those mathematical techniques 
used in theoretical physics in the calculation of fields: gravitational, electromagnetic, acoustical, 
quantum-mechanical, thermal, elastic, etc. It shows how to attack and analyze a new problem, what 
techniques might be applied, and what the limitations of these techniques may be. 


LABORATORY EXPERIMENTS IN GENERAL CHEMISTRY AND 
SEMI-MICRO QUALITATIVE ANALYSIS 

By Georce W. Watt and L. O. Morcan, University of Texas. In press 
This new laboratory manual contains experiments identical to those in Watt’s Laboratory Experi- 
ments in General Chemistry and Qualitative Analysis in the section on general chemistry. The dif- 
ference and variation comes in the Qualitative analysis section where semi-micro, rather than macro, 
techniques are applied. 


THE PHARMACOLOGY AND TOXICOLOGY OF 
URANIUM COMPOUNDS. Parts Ill and IV 
Edited by Cart Vorctiin, formerly Chief of the National Cancer Society, and Haroxtp C. 
Hopce, University of Rochester. National Nuclear Energy Series. Division VI. Volume I. $18.00 
A continuation of studies made in the first volume, this book is concerned chiefly with specialization in 
two phases of the subject: chronic inhalation toxicity of uranium compounds, and mechanism of 
uranium poisoning. Full reports on extensive animal experimentation are made with results and evi- 
dence. Included also is the most complete bibliography to date of the biological effects of uranium 
compounds. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 
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National Manpower Council 


Epitor’s Nore: On May 18 the statement on Scientific and Professional 
Manpower was published by the National Manpower Council. This survey and 
recommended policy are so significant for the consideration of all scientists 
and so thought-provoking that it seems highly desirable to print the following 


summary. 


HE REPORT of the National Manpower 
Council’ is the first comprehensive survey of 
problems and policies in the field of scientific 
and professional manpower. 

It consists of (1) a policy statement by the Council 
itself that illuminates new and challenging issues of 
public policy affecting the development and utilization 
of highly trained manpower, and (2) twelve chapters 
of facts and issues prepared by the Council’s research 
staff. 

The policy statement contains five stated objectives 
and fourteen recommendations designed to help insure 
adequate resources of scientific and professional man- 
power for the nation. 

Although better use of existing skills and the devel- 
opment of more potential capacities from undeveloped 
areas of wasted human ability are considered, the re- 
port makes it clear that there is no simple or magic 
formula for providing the United States with the 
highly trained brainpower it needs. 

The report is a distillation of far more than the 
activities of the Council’s seventeen members, and of 
its research staff, directed by Eli Ginzberg; indeed the 
Council has benefited immeasurably from the remark- 
able response of hundreds of scientists, professional 
men, and leaders in government, education, business, 
labor, and industry. The help of three major business 
groups, seventeen departments of the Federal Govern- 
ment, seven professional groups, and 117 individuals 
eminent in their own fields are specifically acknowl- 
edged in the foreword. 

Even so, the Council considers the report explora- 
tory rather than definitive. “Our objectives have been,” 
writes Chairman James D. Zellerbach in the Preface, 
“to frame the problem, to identify its most important 
facets, to evaluate the existing evidence, to indicate 
the lines of policy where the evidence appears ade- 
quate, and to suggest where additional research and 
evaluation must be undertaken before a balanced judg- 
ment can be reached.” 


BACKGROUND 


The National Manpower Council is a non-profit citi- 
zens’ survey group established at the Columbia Uni- 
versity Graduate School of Business with a Ford 
Foundation grant in April, 1951. The members were 
invited to serve by General Eisenhower to provide—in 
his own words at the time—“a continuing appraisal of 


14 Policy for Scientific and Professional Manpower. Fre- 
pared by the Research Staff of the National Manpower Coun- 
cil. New York: Columbia University Press (1953). 
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America’s manpower resources in a period of endur- 
ing emergency.” The fulfillment of that objective in- 
volves identifying and evaluating areas of significant 
manpower wastage, determining methods of improv- 
ing the utilization of human resources, and recom- 
mending ways of developing potential resources. 

The Council’s first report was issued in April, 1952, 
under. the title Student Deferment and National Man- 
power Policy. The current study is its seeond. A third 
study, now in progress, is devoted to long-range prob- 
lems involved in developing an adequate supply of 
technical and skilled workers. 

Although General Eisenhower, as commander of 
SHAPE, was on leave from Columbia at the time, 
from Paris he took.a hand in helping to organize the 
Council because of his active interest in the whole con- 
cept of a human resources research program at the 
University. He had already established there the Con- 
servation of Human Resources Project and had en- 
couraged the developing leadership of the University 
in this area. Thus, he quickly accepted the challenge 
for Columbia when the possibility of establishing a 
manpower council there was being explored by the 
Ford Foundation. 

“My hopes are especially high,” General Eisenhower 
said later in his farewell message to the alumni of 
Columbia, “for the help which will come to the new 
administration from our... National Manpower 
Council.” He added that the research would continue 
to command his “active interest and encouragement,” 
a pledge refulfilled by his reception of the Council 
members at the White House on May 18. 


RECOMMENDATIONS 


The National Manpower Council on the basis of this 
study believes that “there is no magic formula to insure 
that the United States will have adequate resources 
of scientific and professional manpower to meet its 
needs.” It continues, “Nothing short of a determined 
cooperative effort involving government, industry, 
educational institutions and professional and other 
groups will attain this goal.” 

Such a cooperative effort, supported by informed 
public opinion, the Council adds, must achieve the 
following ‘five broad and related objectives: (1) to 
develop more reliable knowledge about our human re- 
sources; (2) to strengthen the institutions which edu- 
cate and train our scientists and professionals; (3) to 
maintain a continuous large flow of students through 
our colleges and universities; (4) to expand the oppor- 
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tunities for capable young persons to secure a higher 
education; and (5) to improve the utilization of the 
available supply of scientific and professional per- 
sonnel, 

To achieve the first, the Council recommends: (1) 
that foundations and universities encourage and sup- 
port research designed to increase our understanding 
of educational and career choice processes, of the fac- 
tors facilitating the development of talent and intel- 


lectual ability, and of the conditions contributing to _ 


superior performance; (2) that private and govern- 
mental agencies concerned with the development and 
utilization of scientific and professional manpower in- 
tensify their efforts to collect and analyze significant 
information about these critical resources; and (3) 
that the Federal Government, because of its specific 
responsibilities and unique facilities, provide leader- 
ship for these cooperative tasks, under the guidance 
of the Office of Defense Mobilization. 

To attain the second objective, the Council recom- 
mends: (1) that state and local governments, alumni, 
business, labor, and other interested groups and in- 
dividuals intensify efforts to provide the financial sup- 
port required for the improvement of faculties and 
facilities; (2) that the President appoint a commis- 
sion composed of Government, university, and indus- 
trial representatives to review the impact of govern- 
mental research and development contracts upon the 
primary responsibilities of universities and colleges 
to advance fundamental knowledge and train tomor- 
row’s scholars and scientists; and (3) that institutions 
of higher education recognize that a dynamie society 
requires the kind of education and training that equips 
students to meet not only the demands of their first 
jobs but also the challenges of new tasks and problems 
which they will face many years later. 

For the third objective, to help maintain a continu- 
ous flow of students in colleges and universities, the 
recommendations are: (1) that the public continue to 
support the present student deferment program and 
that the President remove dependency, except in hard- 
ship cases, as a ground for deferment to insure that 
postponement of service does not become exemption ;? 
(2) that the Secretary of Defense direct the Secre- 
taries of the three armed services to provide sufficient 
flexibility in their policies governing the calling to 
active duty of students enrolled in ROTC programs 
so that well-qualified students are permitted to pur- 
sue graduate work prior to their military service. 

The fourth objective, to help expand higher educa- 
tion opportunities for capable young people, requires: 
(1) that the public and elected officials fulfill their re- 
sponsibility to maintain good elementary and secon- 
dary schools by providing the financial and personnel 
resources needed to remedy present weaknesses jn the 
educational system; (2) that schools, professional so- 
cieties, governmental agencies, and other interested 
groups act together to strengthen high school and col- 


2A similar recommendation is contained in the Council’s 
report on Student Deferment published last year. 
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lege information and counseling services to insure 
sound selection of schools, courses, and careers; (3) 
that scholarship and fellowship programs supported 
by private and public funds be maintained and ex- 
panded to help more young people of ability to ac- 
quire a higher education. 

For the last objective, to improve utilization of 
available scientific and professional personnel, the 
Council recommends: (1) that the President initiate 
a review of legislation and administrative procedures 
governing the recall of reservists to active duty in 
order to develop a system of providing civilian par- 
ticipation in determining the distribution of scientific 
and professional pérsonnel required to mect civilian 
and military needs; (2) that management intensify 
its efforts to determine the most effective balance 
among the different types of manpower it employs in 
order to insure efficient and economical operations and 
to provide for the further training of the manpower 
for which it is responsible; and (3) that business and 
government intensify their efforts to develop execu- 
tives who understand the importance of insuring that 
each highly trained employee has the opportunity to 
utilize his capacities as fully as possible. 


FINDINGS 


In arriving at these fourteen major recommenda- 
tions on the five objectives, the National Manpower 
Council developed basic findings in its policy state- 
ment, the highlights of which follow: 

1) Scientists and professional people have been in- 
creasing twice as fast as the total population since 
1900, but our 155,000 scientists today still constitute 
only two-tenths of 1 per cent of the total working 
population—and only 15,000 of these are devoting 
themselves to fundamental research essential to open- 
ing new frontiers of knowledge. Thus, the country’s 
economic and social well-being and its continued prog- 
ress depend to a striking degree on a small group of 
men and women in scientific and professional fields. 

2) Numerically, according to some available studies, 
there is a shortage of 25,000 new engineers and 65,000 
qualified elementary school teachers right now. Al- 
though there is no commonly accepted estimate of the 
current shortage of doctors, because there is no agree- 
ment on a standard of medical care or the number of 
doctors required to provide any given level of medical 
care, the President’s Commission on the Health Needs 
of the Nation estimated that the counrty will be short 
from 22,500 to 45,000 physicians by 1960. There is 
little point in estimating the numerical shortage of 
physicists whose great importance to national security 
makes even a small shortage particularly critical. 

3) In actual fact, there is little to be gained in try- 
ing to assess some shortages quantitatively. Quality is 
the key. Some shortages, of course, involve unfilled 
demands for hundreds or even thousands of qualified 
personnel, but many others consist of a lack of a few 
individuals who possess rare and unusual qualities. 

4) Moreover, analysis of manpower shortages, their 
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causes, significance and remedies, is hindered by 
grossly inadequate basic information concerning de- 
mand, supply, and utilization. A complete theoretical 
framework for analyzing manpower shortages still 
remains to be developed. 

5) The emergency created by Communist aggression 
in Korea provides the key to many current shortages. 
Others have a longer history, going back a decade or 
more. Shortages of engineers and scientists are the 
result of demands produced by superimposing a pro- 
gram of partial mobilization on a civilian economy 
operating at a high level of employment. These short- 
ages have delayed defense production, slowed progress 
on research and development projects vital to our 
security, and resulted in the production of some mili- 
tary items costly to operate and maintain. The recent 
enormous strides in nuclear physies and electronics 
have created higher demands for scientifie personnel 
in industry. Also private industrial research, growing 
now for several decades, is bringing about greater 
practical application of scientific discoveries which 
increases the use of scientists by industry. 

6) The teacher shortage goes back more than a 
decade. Attractive opportunities in private industry, 
the relatively low salaries and prestige of teachers, 
and the impact of World War II adversely affected 
the growth of supply of teachers. Few communities 
have been sufficiently far-sighted or resourceful to 
protect their supply of competent teachers. The spec- 
tacular growth of new industrial and suburban areas 
has also created unusual demands for more teachers. 

7) In the medical field,’ an uneven distribution 
of doctors throughout the country has been a shortage 
factor while higher standards of health and a grow- 
ing national income have increased the demand for 
medical service. At the same time, the capacity and 
admission requirements of the medical schools have 
limited the total number of doctors trained each year. 

8) The future supply of scientists and professional 
people is directly dependent on college enrollments. 
The low birth rate of the 1930’s and today’s military 
manpower policies mean that not until the closing 
years of this decade will there be a substantial increase 
in the population of college age and in the number of 
college graduates. Meanwhile, all the signs point to a 
continuing strong demand for scientifically and pro- 
fessionally trained manpower. Even the termination 
of Korean hostilities would not end the cold war, and 
the consumption of educational, health, and other 
services provided by professional personnel is likely 
to increase even if genuine peace is established, be- 
eause of the productivity gains and growing national 
income promised by continuing advances in science 
and technology. 

9) Scientists and professional persons cannot be 
stockpiled like commodities against future shortages. 
Demands for them can fluctuate sharply and unpre- 
dictably. The supply can only change relatively slowly. 
The problem of preventing manpower shortages in a 
democratic society is complicated by major influencing 
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factors which cannot be readily controlled, such as the 
dynamic character of modern science, economic trends, 
irregularities in the birth rate, and values affecting 
individual career decisions. 

10) But the nation can follow two broad courses 
of action in attempting to prevent future shortages: 
(a) an effort to alter the distribution of young people 
among fields of scientific and professional study to 
increase the total of those preparing for work in 
anticipated shortages areas; and (b) an effort to ex- 
pand the size of the whole college population so that 
more young men and women can be trained in each 
field. 

11) The first possibility has the advantage, if ener- 
getically pursued, of producing results in a relatively 
short time with more students being induced to choose 
eareers in fields such as engineering, physics, chem- 
istry, industrial management, or teaching where short- 
ages are now felt and long-term shortages are feared. 
But if the total college population remains stable, 
alterations in the distribution of students will mean 
growth of some fields at the expense of others. If able 
students are channeled into scientific and technological 
fields, the social sciences and the humanities will in- 
evitably suffer. Thus, schools, professional societies, 
employers and others inducing young- people to select 
particular fields of study assume serious responsibili- 
ties. Hasty and uninformed career decisions involve 
serious waste of individual abilities and community 
resources. 

12) The second course of action would expand the 
source of supply from which the nation’s scientists 
and professional persons come and would help to re- 
duce the loss represented by the failure to train many 
able individuals. There are many more young men and 
women in the nation capable of profiting from higher 
education than are currently obtaining it. Today, only 
half of those capable of acquiring a college degree 
enter college. About two-fifths of those who start— 
many with superior ability—do not graduate. For 
every high school graduate who ultimately earns a 
doctoral degree there are twenty-five others who have 
the intellectual ability to do so but do not. 

13) Three readily identifiable groups in the reserve 
of those capable of pursuing advanced education are: 
(1) high school graduates who do not enter college, 
(2) those who start college but do not graduate, and 
(3) those who graduate but do not pursue post-gradu- 
ate training. 

14) In addition, there is a hidden reserve that is 
composed of capable individuals who achieve low 
seores on tests of intellectual ability primarily because 
of serious deficiencies in their early schooling. They 
live for the most part in poor communities which 
spend little on education and are found particularly 
among such racial and ethnic minorities as Negroes 
and Spanish-speaking Americans. While barriers ]im- 
iting their educational and occupational opportunities 
have been substantially reduced in recent years, many 
Negroes are still handicapped by poor education in 
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early life, and others are frequently prevented from 
using the skills they do acquire by discriminatory em- 
ployment practices. 

Growth of the Professions. Sinee 1870, profes- 
sional and related workers have increased from half 
a million to about 5 million and from 3 per eent to 8 
per cent of the labor force. Scientific and technical 
workers have increased more rapidly than any other 
professional group. 

Since 1890, the proportion of young people com- 
pleting high school has risen from 34 per cent to 
almost 60 per cent. The proportion completing college 
has increased from 1 per cent to 12 per cent. Since 
the record class of 434,000 college graduates in 1950, 
the number of graduates has been declining, and will 
not begin to increase again until 1955 or 1956. The 
current decline is one basis of the concern over future 
shortages of scientifie and professional manpower. 

Since 1900, the number of master’s degrees granted 
each year has risen from 1600 to 63,000. The number 
of Ph.D. degrees has increased from under 400 to 
about 7700. Over half of all Ph.D. degrees are now 
granted to students of the natural sciences. 

Training and Occupational Distribution. The num- 
ber of people who attend college depends largely on 
social attitudes toward the value of education. The 
number in each field of study is determined mainly by 
individual decisions based on preferences concerning 
the kind of work and life the individual wishes to 
have. Rapid changes in the supply of professional and 
scientific groups are difficult to achieve. 

Because professional and scientific workers who are 
independent practitioners or employees of industry 
generally earn more than employees of non-profit in- 
stitutions, schools and colleges, hospitals, and govern- 
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ment agencies frequently encounter great difficulty in 
keeping or enlarging their staffs in periods of high 
employment and inflation. Under these circumstances, 
non-profit institutions are likely to lose first-rate per- 
sonnel. 

Discriminatory barriers against racial and ethnic 
groups and against women have been greatly reduced, 
but they still severely limit the number of Negroes and 
women in scientific and professional work. Few Ne- 
groes graduate from college, chiefly because their pri- 
mary and secondary education often does not qualify 
them for or interest them in college. 


HIGHER EDUCATION OF 
ONS WITH COLLEGE 
ABILITY, 1951-52 


| AND MD'S (2%) 
orn 


TOTAL WITH COLLEGE ABILITY 
( 1.400.000 PERSONS 
18 THROUGH 21) 


Fie. 2. 


Potential for Higher Educaton. The nation has a 
vast reservoir of highly intelligent young people who 
are not pursuing their education beyond high school; 
only half of those with college ability enter college. 

There is also a great reserve of highly able college 
graduates who do not undertake study for advanced 
scientific and professional degrees; only 4 per cent of 
college graduates earn a doctoral or an M.D. degree. 

Finally, the utilization of these reserves for higher 
education is not a simple matter; many with high 
ability are able to secure remunerative employment 
which does not require advanced education. 

Research and Development. In 1952, $3.5 billion, 
1 per cent of the national income, was allocated for 
research and development. Only 160,000 of the na- 
tion’s 700,000 scientists and engineers were engaged 
in research and development work, and only about 
15,000 were engaged in basic research. 

The Federal Government provided three-fifths of 
the total expenditures. The government does not spend 
more on research and development to improve the 
nation’s defenses mainly because of the shortage of 
competent scientific and engineering personnel. 

Too large a part of the governmental program is 
directed toward minor improvements in military 
equipment while the major need is for-more radical 
approaches to the defense potential of modern science 
and technology. 

Many members of scientific faculties in the univer- 
sities are preoccupied with administering government 
projects, and many graduate students are working on 
natrow assignments on narrow projects. There is a 
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real danger that today’s development work is being 
accomplished at a high cost in terms of the future 
quality and flexibility of the nation’s scientific man- 
power and the advancement of basic knowledge. 

Armed Forces and Highly Trained Manpower. In 
building its strength to 3.6 million after the outbreak 
of hostilities in Korea, the armed forces took from the 
civilian labor force a small but important number of 
highly trained individuals, including scientists and 
professionals. 

Sinee the armed forces had no well-developed per- 
sonnel classification and assignment procedures by 
which individuals with scaree skills could be immedi- 
ately identified and placed in the work best suited to 
meeting military requirements and to using the special 
abilities of individuals, a certain amount of malutiliza- 
tion resulted. In recent months, however, all the mili- 
tary services have developed specific policies and pro- 
cedures which, if carried out, will assure the proper 
assignment of these key individuals. 

Most of the men entering military service for the 
first time are young men with little training and ex- 
perience. In order to obtain the substantial numbers 
of scientists, professional and semiprofessional per- 
sonnel, and especially of trained technicians which a 
modern military establishment needs, all the services 
operate training programs which are enormous in 
seope. Of the men entering service, some 35 to 65 per 
cent (depending on which service they enter) must 
receive special training. Since few men remain in 
military service after their first period of service, the 
civilian economy receives much of the benefit of this 
training. 

Nature of Manpower Shortages. A manpower short- 
age cannot be evaluated without consideration of alter- 
native ways of raising production of one type of 
goods or services and of society’s needs fot other types 
of goods or services which are produced with the 
same scarce resources. 

Manpower shortages are different from commodity 
shortages since the supply of trained people cannot 
be increased rapidly, stockpiled, rationed, or shipped 
to wherever it is needed, and because of vast differ- 
ences in the competence of individuals. 

The only quick remedy for manpower shortages lies 
in improvements in utilization that stretch the avail- 
able supply. During the present period of partial 
mobilization, however, the nation is not disposed to 
aceept compulsory manpower or production controls. 
Currently, cost-plus contracts, federal tax policies, 
and inflation encourage inefficient utilization of man- 
power. 

Persistent shortages of scientific and professional 
manpower cannot generally be relieved without efforts 
to increase the supply by expanding educational facili- 
ties and increasing the numbers who are financially 
and intellectually capable of completing training and 
have the desire to do so. 

Increasing the supply will not automatically solve 
shortages in many fields. Shortages of teachers, of 
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nurses, and of doctors for salaried positions, for in- 
stance, will not be remedied unless employment in 
these fields is made much more attractive. 

The Engineering Profession. Since Korea there has 
been a widespread shortage of engineers caused by 
increased defense expenditures, coupled with a re- 
duced supply of new graduates. The shortage has been 
intensified by efforts of employers to stockpile engi- 
neers against future shortages. 

The demand for engineers is subject to wide varia- 
tions with changing business conditions. Although de- 
fense expenditures will probably level off in the near 
future, continued high levels of private investment 
mean that, barring a severe recession, the total de- 
mand for engineers will continue strong. 

The demand for engineers is a demand for men to 
perform a wide variety of functions from top man- 
agement down to routine testing. Thus, shortages of 
both sub-professional technicians and of competent 
administrators have increased. the demand for engi- 
neers. Although it is estimated that industry can use 
from 3 to 5 technicians for each engineer it employs, 
the number of engineers who graduate from college 
each year is far greater than the number of techni- 
cians who graduate from recognized technical schools. 

Although industry needs executives with a techni- 
eal background, executive employment may not make 
full use of the engineer’s training. If liberal arts and 
business colleges were to include some measure of 
technical training in their curricula, industry eould 
have a large additional source of supply to draw upon 
to fill management and sales positions. 

Physicists. There are fewer than 20,000 physicists 
in the United States, and only 4000 who have doctoral 
degrees. Although the number with doctoral degrees 
has increased steadily since 1900, the expansion is 
limited by the very high intelligence required, by the 
fact that relatively few people are attracted to scien- 
tifie research careers, and by the fact that many high 
schools do not provide their students with adequate 
training in, mathematics or with an introduction to 
the qualities of natural science. 

There is now a shortage of physicists with all levels 
of training to assist in translating new scientifie de- 
velopments into the field of engineering. This short- 
age can best be relieved by providing additional mathe- 
matical and scientific training for engineers. 

There is also a shortage of mature physicists to 
supervise applied research projects for industry and 
the government. There is no substitute for the ex- 
perience which comes with time in relieving this short- 
age. 

There is always a shortage of first-rate minds capa- 
ble of making major scientific advances. The security 
of the nation depends as never before upon creating 
the conditions which will encourage fruitful basic sei- 
entific research. 

Teachers. Every community can get as many teach- 
ers as it wants by sacrificing its standards of quality. 
In 1952, there were approximately 64,000 “emer- 
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gency” teachers, that is, persons with inadequate aca- 
demic preparation according to existing standards. 

Although part of the shortage of qualified teachers 
is caused by the rise in the birth rate during the early 
1940’s, the unattractiveness of the profession itself is 
a basic cause. Low salaries deter bright students, espe- 
cially men, from entering the profession. The resulting 
predominance of women, many of whom teach for 
only a few years, further aggravates the shortage. The 
limited curricula and relatively poor mental ability of 

students in many teachers’ colleges further deter 
bright students from entering training. 

In attempts to relieve the present shortage strong 
emphasis has been placed on stop-gap measures such 
as emergency certificates, and advertising appeals to 
former teachers to return to the schools. These meas- 
ures do no more than touch the surface of the prob- 
lem. 

Many states have tried to remedy the shortage 
through basic measures such as increasing state aid 
to local school systems to give greater flexibility to 
school budgets and by seeking to improve the quality 
of teacher training. 

To be successful, such basic measures must be part 
of a coordinated program. Although few other meas- 
ures will be effective without an improvement in the 
salary structure, neither «*n salary increases alone 
be relied upon to raise both the quantity and quality 
of the nation’s teachers. 

Physicians. Although there is widespread agreement 
that there are shortages of particular kinds of doctors 
for specific functions, there is no agreement on how 
many doctors the country now needs. It has been esti- 
mated by The President’s Commission on the Health 
Needs of the Nation that the country will require 
from 22,500 to 45,000 more physicians than it will 
have in 1960. 

A more rapid increase in the number of medical 


school graduates would help to reduce many health 
deficiencies in the population and to relieve the ex- 
eeedingly long hours and hard work of many doctors. 

Increasing the number of doctors trained requires 
an increase in the capacity of the medical schools. A 
substantial increase in their capacity is made difficult 
by the high cost of medical training, the shortage of 
teachers and of clinical material, and the necessity of 
maintaining the quality of training. 

Increasing the number of doctors will not in itself 
solve some of the most serious shortages such as those 
in rural areas, for salaried positions, and for the 
practice of various specialties. 

Improved medical care can also be brought about 
by improving the utilization of the existing supply of 
doctors through the employment of additional aux- 
iliary personnel and other measures. 

Manpower Policies in a Democratic Society. Be- 
cause of the international situation, the Federal Goy- 
ernment now has a heavy responsibility to develop 
within its authority new approaches to long-range 
manpower policies. 

The basic information for the solution of many 
manpower problems is not available. A theoretical 
framework for the analysis of manpower shortages, 
and better knowledge of the factors which influence 
the supply of scientific and professional personnel are 
especially needed. 

A democratic society must rely on voluntary and 
primarily indirect methods for attaining its man- 
power goals. The creation of conditions which will 
make for a reasonable balance between the supply 
of and demand for highly trained manpower can only 
be the product of a vast cooperative undertaking. 

An important part of the solution must be the 
development of a more sympathetic climate for intel- 
lectual endeavors which will make them attractive to 
able young people. 


News and Notes 


First Palynology Conference 


Tue First Palynology Conference was held at Yale 
University on February 21, 1953. The purpose was 
discussion of current investigations being carried out 
principally on the North American continent by work- 
ers in the field of microfossil research. Although origi- 
nally outlined as a local meeting between the group at 
the University of Massachusetts, headed by L. R. Wil- 
son, and that at Yale. the plan was enlarged to include 
the majority of workers in the United States. Seven- 
teen papers were presented and informally discussed 
during two sessions. Those concerning research being 
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undertaken on Pleistocene material were presented 
during the morning session, but in the afternoon, the 
papers were for the most part concerned with pre- 
Pleistocene studies. Paul B. Sears presided at the 
morning gathering, and Edward 8. Deevey, Jr., pre- 
sided during the afternoon. 

Participants, their affiliation, and titles were as 
follows in the order of their presentation: 

Stanley A. Cain, University of Michigan: ‘‘The Use 

of Size-Frequency in the Determination of Species of 

.Pollen’’; John F. Grayson, University of Michigan: 

‘¢A Size-Frequency Study of Fossil Pinus Pollen from 

Lake Bottom Sediments of the George Reserve, South- 
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eastern Michigan’’; Eilif Dahl, University of Oslo, 
Norway: ‘‘ Climatological Interpretation of Postglacial 
Pollen and Microfossil Records’’; David G. Frey, In- 
diana University: ‘‘ Wisconsin and Post-Wisconsin 
Palynology of Eastern North Carolina’’; Patrick 
Butler, Harvard: ‘‘Pollen Studies of Smalls Swamp, 
Cape Cod, and of the Barnstable Marsh, Cape Cod’’; 
Alan C. Donaldson, University of Massachusetts: ‘‘A 
Microfossil Analysis of a Cape Cod Peat Bog’’; Heikki 
Ignatius, Yale: ‘‘Late-Glacial and Postglacial History 
in North-Central Quebee—Ontario, Canada’’; L. -R. 
Wilson, University of Massachusetts: ‘‘Peat Pollen 
Studies in the Region of Eastern Ontario, Canada’’; 
Estella Leopold, Yale: ‘‘Current Pollen Studies in Cer- 
tain River Terraces of Northeast Wyoming’’; William 
8. Benninghoff, U. 8S. Geological Survey: ‘‘Some Appli- 
cations of Palynology to the Earth Sciences in Alaska’’ ; 
Daniel Livingstone, Yale: ‘‘Some Pollen Diagrams from 
Northern Alaska’’; Calvin J. Heusser, Yale: ‘‘ Addi- 
tional Pollen Profiles from Southeastern Alaska’’; 
Margaret K. Wolfe and E. 8. Barghoorn, Harvard: 
‘*Fossil Maize from the Valley of Mexico’’; K. H. 
Clisby, F. Foreman, and L, Zeevaert, Oberlin College 
and Mexico City: ‘‘Fossil Pollen and Stratigraphy 


from Two Deep Cores under the City of Mexico’’; 
Richard P. Hamilton, University of Massachusetts: 
‘*Plant Microfossils in the Lower Wileox of Ar- 
kansas’’; Arthur E. Le Blane, University of Massa- 
chusetts: ‘‘ Microfossil Studies of Sediments from Rock- 
port, Texas’’; Elso 8S. Barghoorn, Harvard: ‘‘ Pollen 
and Spores of the Brandon Lignite and their Paleo- 
ecological Significance.’’ 


The meeting included a conducted tour of the Geo- 
chronometrie Laboratory by Dr. Deevey and a buffet 
supper at the home of Dr. and Mrs. Sears. An oppor- 
tunity was also afforded for the examination of miecre 
seope slides to members of the conference. Enthusi- 
astic response to this meeting stimulated an invitation 
from Stanley A. Cain for a Second Palynology Con- 
ference to be held at the University of Michigan next 
year. Abstracts of papers presented at this first meet- 
ing are planned to be included in the forthcoming 
issue of the Pollen and Spore Circular. 

Cavin J. HEUSSER 
Osborn Botanical Laboratory 
Yale University 


Scientists in the News 


Hugo Benioff, Professor of Seismology, California 
Institute of Technology, has been appointed to a one- 
year term on an advisory panel of the National 
Science Foundation. He will represent the pure sci- 
ence of geophysics. Dr. Benioff has also been elected 
vice president of the Section of Seismology, Amer- 
iean Geophysical Union. 


Robert Bierstedt has been appointed Professor of 
Sociology and Chairman of the Department of Sociol- 
ogy and Anthropology at the College of the City of 
New York. Dr. Bierstedt, now Associate Professor of 
Sociology at the University of Illinois, will take office 
Sept. 1. 


Lyman J. Briggs, former director of the National 
Bureau of Standards, has received from the Scientific 
Apparatus Makers Association an award for outstand- 
ing achievement in fulfilling his responsibilities to 
the scientific and technical professions of America. 


C. O. Claggett, Professor of Biochemistry and agri- 
cultural chemist in the North Dakota Experimental 
Station, is the new president of the North Dakota 
Academy of Science. 


A. Erdélyi, Professor of Mathematics at the Cali- 
fornia Institute of Technology, has been elected a 
Foreign Member of the Academy of Sciences of Turin, 
Italy. Dr. Erdélyi is also a Fellow of the Royal So- 
ciety of Edinburgh. 


Clarence N. Ferguson has joined Bjorksten Research 
Laboratories, Inc., Madison, Wis., as research chemist. 


He will do exploratory research on glass-filled plastic 
film. 


Willis A. Gortner, head of the Chemistry Depart- 
ment of the Pineapple Research Institute, Honolulu, 
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plans to spend three months of his sabbatical leave in 
the laboratories of the Bjorksten Research Founda- 
tion. He will work on problems related to the funda- 
mental chemistry of aging, in conjunction with a pro- 
gram carried on at the Foundation. 


Palmer H. Graham, Associate Dean of the New 
York University Washington Square College of Arts 
and Sciences, will retire at the close of this semester. 
Dr. Graham was also professor of mathematics, head 
of that department, and acting dean during his 33- 
year career at NYU. 


William H. Hall, Dean of the Duke University Col- 
lege of Engineering, has resigned. Dr. Hall has been 
a member of the faculty for 38 years and dean of the 
college since it was established in 1939. He will remain 
at Duke as J. A. Jones Professor of Engineering. 
Walter J. Seeley will succeed Dr. Hall as dean, effective 
July 1. 


James G. Halpin, Chairman of the University of 
Wisconsin Poultry Husbandry Department since 1909, 
will retire in June. He intends to continue his research 
in poultry feeding, and is currently concerned with 
teaching chickens to eat hay. 


Charles Huggins, Chicago surgeon and research in- 
vestigator, received the 1953 Research Award of the 
American Pharmaceutical Manufacturers’ Association. 


Wingate M. Johnson, Professor of Clinical Internal 
Medicine, will become associate dean of the Bowman 
Gray School of Medicine. Dr. Johnson will be acting 
head of the medical school in July, when Coy C. 
Carpenter begins a leave of absence to serve as Ful- 
bright visiting professor in Egypt (Scrence, 117, 
494). 


Wilbur E. Kellum, U. S. Navy, has received the 
Theodore ©. Lyster Award of the Aero Medical Asso- 
ciation, for achievement in the general field of avia- 
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tion medicine. Other Association awards went to 
Walter F. Grether and to James P. Henry, for accom- 
plishment in the psychological and psychiatric aspects 
of aviation medicine. 


Karl Maramorosch, plant pathologist at the Rocke- 
feller Institute for Medical Research, will spend part 
of the summer at the Virus Research Laboratory in 
Wageningen, Holland, at the invitation of the Wagen- 
ingen Agricultural University. Dr. Maramorosch has 
also been selected -by the organizing committee of the 
VI International Congress of Microbiology in Rome 
as a speaker in the Plant Virus Section. He will re- 
port on the multiplication of plant viruses in insects. 


Herman Mark of the Polytechnic Institute of 
Brooklyn, has been made an honorary doctor of 
Uppsala University. Dr. Mark will lead a discussion 
on macromolecules at a symposium in Uppsala in 
connection with the 13th International Chemistry 
Congress in Stockholm, July 29-August 4. 


John R. McGibony, Medical Director and Chief of 
the Division of Medical and Hospital Resourees, U. 8. 
Public Health Service, has been named Professor of 
Hospital and Medical Administration in the Univer- 
sity of Pittsburgh School of Public Health. He will 
sueceed Glidden L. Brooks, who has resigned as of 
July 1, to become Medical Director of United Cerebral 
Palsy. 


Henry E. Meleney, Hermann M. Biggs Professor 
of Preventive Medicine at the College of Medicine of 
the New York .University-Bellevue Medical Center, 
has resigned, effective June 30. He has accepted ap- 
pointment to the faculty of the School of Medicine of 
Louisiana State University, New Orleans. 


James H. Potter has been appointed Professor of 
Mechanical Engineering, Associate Dean, and head of 
the Mechanical Engineering Department at Stevens 
Institute of Technology. Dr. Potter has been on leave 
from the University of Illinois, participating in the 
“educator program” of the Du Pont Company. He 
will succeed Richard F. Deimel, now Professor Emeri- 
tus, at Stevens. 


Emil H. Praeger has been selected by the Metropoli- 
tan Section of the American Society of Civil Engi- 
neers as Metropolitan Engineer of the Year. Mr. 
Praeger won the citation for his concept and design of 
Pier 57, Hudson River. 


Milton Rosenbaum, Professor of Psychiatry at Cin- 
cinnati University’s College of Medicine, will assist in 
the establishment of a new department of psychiatry 
at the Hebrew University-Hadassah Medical School in 
Jerusalem. Dr. Rosenbaum left New York for the 
Holy Land on May 26. 


Willard O. Thompson, editor of the Journal of the 
American-Geriatrics Society, has been named by the 
Mississippi Valley Medical Society as its Distinguished 
Service Award recipient for 1952. 
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Education 


The Griffis Medical College Library Fund has been 
established, income from which will be expended for 
books for the Cornell University Medical College in 
New York City. The fund was endowed by Stanton 
Griffis, Cornell alumnus and trustee emeritus. 


A program leading to the Ph.D. in Agronomy. at 
the University of Florida, Gainesville, has recently 
been authorized. Areas of specialization will be crop 
production or genetics and plant breeding. The pro- 
gram will begin in September. 


Fifty-two college and secondary school students 
with potential ability for leadership in scientific re- 
search have been chosen to participate in this sum- 
mer’s research training program at the Roscoe B. 
Jackson Memorial Laboratory at Bar Harbor, Me. 
The students, representing both private and public 
institutions from 25 states, will have direct experience 
in research problems with workers at the laboratory, 
which is devoted principally to the study of the hered- 
ity of cancer and allied diseases. 


Grants and Fellowships 


The following AAAS Research Grants have been 
awarded: Illinois State Academy of Science, to Troy 
C. Dorris, Quincey College, to Dorothea: Franzen, 
nois Wesleyan University, to Sister M. Joan, College 
of St. Francis, Joliet, and to W. M. Gersbacher, 
Southern Illinois University; Louisiana Academy of 
Science, to John B. Entriken, Centenary College, 
Shreveport, to George H. Bick, Tulane University, and 
to John A. Moore, Louisiana Polytechnic Institute, 
Ruston; Ohio Academy of Science, to Louis Mills 
Thomson, University of Toledo, to D. C. Crowell, Col- 
lege of Wooster, and to Cecil Riser, Junior Academy 
Division, 0.A.S.; Tennessee Academy of Science, to 
John M. Carpenter and to J. Gordon Ogden ITI, Uni- 
versity of Tennessee. 


Harlem Hospital, New York City, and six univer- 
sities throughout the country have been recipients of 
Damon Runyon Memorial Fund grants for cancer re- 
search, totaling $113,600. Other recipients include 
Howard University College of Medicine, Stanford 
University School of Medicine, University of Louis- 
ville, University of Kansas Medical Center, University 
of Chicago, and University of Florida. 


Six new undergraduate scholarships supported by 
industry have been set up at Lehigh University. The 
value of the six new grants will be $5400, and the 
donors include National Aniline Division ‘of Allied 
Chemical and Dye Corporation, New York, and 
Clevite Corporation, Cleveland. 


The National Research Council has announced the 
availability of the Merck Senior Postdoctoral Fellow- 
ships in the Natural Sciences for 1953-54. Citizens of 
the U.S. with a Ph.D. or equivalent in physics, biol 
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ogy, or chemistry, and with at least three years’ post- 
doctoral experience in their major field, of which only 
one year may have been fellowship work, are eligible. 
The Fellowships carry stipends of $6000 and traveling 
expenses. 


At a conference sponsored jointly by the National 


Research Council and the National Science Founda- 


tion, meeting May 20, representatives of 21 industrial 
companies discussed the role of privately supported 
industrial fellowship programs in meeting the needs 
of the nation for trained scientific manpower. The 
conference provided opportunity for exchange of 
views among industrial representatives on the respon- 
sibilities of business and industry for support of ad- 
| vanced scientific training through fellowships and the 
means by which fellowship programs have been pri- 
vately established. It was apparent that a need exists 
for cooperation among public and private institutions 
| sponsoring industrial fellowships if future needs for 
\ scientific manpower are to be met. Similar conferences 
\in the future may serve to bring this about. 


Wayne University has received $45,338 in gifts and 
grants. Three grants from the U. S. Public Health 
Service were received for research in problems related 
to blood coagulation and to the use of estrogen deter- 
mination for investigation of hermonal funetions. 
Carl Djerassi of the chemistry department will ex- 
plore natural products from cacti and will direct a 
fellowship in organic chemistry made possible by a 
grant from the Squibb Institute. 


In the Laboratories 


The Blood Grouping Laboratory of Boston, under 
the direction of Louis K. Diamond, has resumed the 
production of blood typing anti-sera on a commercial 
scale. A new building which will house the research 
and production activities of the laboratory is now 
under construction, and will be ready for occupancy 
early this summer. The new building will permit 
greatly increased production of anti-sera for the iden- 
tification of all the common antigens and most of the 
rarer ones. Research will center around the causation, 
treatment, and prevention of erythroblastosis fetalis, 
transfusion reactions, identification of blood group 
antigens, and antibodies, as well as studies in the 
basie problems of human immunology. 


New additions to the staff of the Los Alamos Scien- 
tific Laboratory include: Edward Baron, Bernard 
Hayes, George L. Ragan, Ruth M. Seully, Evan E. 
Campbell, Paul D. Edwards, and Wilhelm T. Kowa- 
lewski. 


A new underground atomic laboratory has been 
completed at Yale University. The 20’x40’ inner 
chamber will house a 20-million volt linear accelerator 
which is scheduled to begin operation late this sum- 
mer. The machine is to inaugurate a new research 
program in the field of nuclear physics. 
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Meetings and Elections 


A meeting of the American Physical Society will be 
held at the University of Rochester June 18-20, on 
the River Campus of the College for Men. The Se- 
ciety’s Division of Electron Physies will meet at the 
University on the same dates. About 15 invited and 80 
contributed papers will be presented by physicists 
from both the U. S. and Canada. 


A conference of nuclear physicists at Indiana Uni- 
versity discussed the riddle of the structure of the 
atomie nucleus. Allan C. G. Mitchell of the Indiana 
University Physies Department, arranged the con- 
ference. In attendanee were Maria Goeppert Mayer, 
University of Chieago; E. J. Konopinski, Indiana 
University; L. W. Nordheim, Duke University; M. E. 
Rose, Oak Ridge Laboratory; E. Feenberg, Washing- 
ton University; and K. Ford, Princeton University. 


The American Chemical Society’s 13th National 
Organic Chemistry Symposium will be held June 15-18 
at the University of Michigan, Ann Arbor. New ap- 
proaches to the synthesis of penicillin, advances in 
the study of growth factors, and recent research on 
the action of the body’s enzymes will be described. 
Hermann O. L. Fischer, lecturer in biochemistry, Uni- 
versity of California, will address the symposium 
dinner. 


A symposium on the biology and control of oyster 
predators, principally the carnivorous snails, will be 
a feature of the annual meeting of the National Shell- 
fisheries Association. The meeting will be held at the 
Oyster Institute of North America, New Orleans, 
June 22-25. 


The New Orleans Academy of Sciences has elected 
the following new officers: president, Karlem Riess, 
Tulane University; vice president, Joseph A. Ewan, 
Tulane; secretary, John H. Mullahy, Loyola Univer- 
sity; treasurer, Philip C. Wakeley, U. S. Forest Serv- 
ice. Elected to the executive committee were Jack 
Sands, Southern Regional Laboratory, and Paul 
Bailey, Loyola. Garland Taylor of Tulene University 
was appointed curator. 


Officers of the North Carolina Academy of Science 
for 1953-54 are: president, D. B. Anderson, North 
Carolina State College; vice president, Florence L. 
Schaeffer, Woman’s College of the University of 
North Carolina; secretary-treasurer, John A. Yar- 
brough, Meredith College. 


New officers of the Society for Research in Child 
Development include H. V. Meredith, University of 
Iowa, p2sident, and Celia B. Stendler, University of 
Illinois, secretary. Members of the Governing Council 
will be Roger Barker, Nancy Bayley, Icie M. Hoobler, 
Boyd McCandless, Esther McGinnis, and Carroll E. 
Palmer. 


A Summer Conference on College Biology, sponsored 


by the National Science Foundation, will be held at 
the University of Oklahoma, June 15-19. The topic 
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will be “Integration of recent research findings into 
the introductory training of scientific personnel.” 
Harriet Harvey, Department of Zoological Sciences, 
University of Oklahoma, is director of the Conference. 


The Wenner-Gren Seminar in Physical Anthropology 
will be held at the Forsyth Dental Infirmary for Chil- 
dren, Boston, June 22-25. The overall problem will 
be “The role of physical anthropology in medical and 
dental research.” All interested persons may attend, 
and information is available from the director, W. M. 
Krogman, Graduate School of Medicine, University 
of Pennsylvania. 


Miscellaneous 


Paul S. Martin, Chief Curator of Anthropology of 
the Chicago Natural History Museum, has left to open 
the nineteenth in a series of archaeological expeditions 
to the Southwest. John B. Rinaldo, museum archaeolo- 
gist, will shortly join Dr. Martin, as will other archae- 
ologists and a corps of workers to help on the “dig.” 
Further investigations on the prehistoric Mogollon 
Indians will be carried out in Pine Lawn Valley near 
Reserve, New Mexico. 


Recent foreign visitors at U. 8. government depart- 
ments included: at the Department of Agriculture, 
Joachim von Schweinichin, Milan, Italy; at the Na- 
tional Bureau of Standards: Lawrence Wettern, West 
Drayton, England; Norman E. G. Hill, Royal Air- 
eraft, England; C. A. Jarman, London; David Ken- 
dall, Oxford University; Jean Ginoux and Jacques 
Planquart, Brussels; Miguel A. Catalan, Madrid; 
Guro Gjellestad, Olso; Oscar Peters, Louvain, Bel- 
gium; N. M. Mowart, England; Mikishi Abe, Japan; 
Ernst Halpern, Vienna; Eugen Dorrer, Paris; C. W. 
Bunn, England; N. Minorsky, University of Aix- 
Marseilles, France; Paul Erdés, Budapest; Taichiro 
Shiraiwa, Hajime Suzuki and Atsushi Nakamura, 
Tokyo; and Toyohiko Okabe and Yoshitaka Iwasa, 
Kawasaki City, Japan. 


Duke University will launch a new Medical Town- 
Hall for the people of Durham and the state of North 
Carolina. The first program, a panel on polio, will be 
held in Duke’s Page Auditorium June 7 at 4 P.M. 
Speakers will include Duke faculty members, as well 
as guests who are authorities in their fields. Portable 
microphones will be set up for the convenience of the 
public, and about a half hour of the time will be used 
for questions. Admission to the programs will be free. 


A group of eight engineers, six from Thailand and 
two from Turkey, has been given training at Geologi- 
cal Survey headquarters in Washington, D. C., in a 
version of the course given periodically to new mem- 
bers of the Survey’s Water Resources Division. At 
the end of a week’s training, the group began a tour, 
receiving additional instruction in Utah, Oregon, 
Washington, and Colorado on irrigation practices. 
The trainees hope to aid in the systematic development 
of their nations’ ground water resources. The Thailand 
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group includes Duang Bunnag, Thongchai Chotibut, 
Phrasarn Leelasara, Paisarn Sukumparnich, Adul 
Thavisri, and Vichin Tiraparnish, all engineers in the 
Royal Irrigation Department. Turkish representatives 
are Sebahattin Sayin and Osman Bedi Usta of the 
Hydraulic Department, Ministry of Publie Works, in 
Ankara. 


Members of the National Research Council, indus- 
try, and the military met at the Quartermaster Food 
and Container Institute for the Armed Forces in Chi- 
eago on April 28-29. Purpose of the session was a 
study of current research and development contracts 
sponsored by the Institute, and possible additional 
contracts. The NRC Committee on Packaging is re- 
sponsible for advising on the adequacy of outside con- 
tracts for research and development work. 


New journals received: ABT. Abstracts of Bioanaly- 
tie Technology. Editor, H. E. McDaniels, Council of 
American Bioanalysts, The John Crerar Library, 7 
West Madison St., Chicago. $5.00 per year. Quarterly 
. . . Acta Pathologica Japonica Vol. 1, No. 1, Jan. 
1951. The Japanese Pathological Society The Patho- 
logical Institute of the Tokso University, Hongo, 
Tokyo. $3.00 per year. Quarterly . . . Australian 
Journal of Chemistry, Vol. 6, No. 1, Feb. 1953, and 
Australian Journal of Physics, Vol. 6, No. 1, March 
1953, were formerly published as The Australian 
Journal of Scientific Research, Series A: Physical 
Sciences. The volume numbering of these new periodi- 
cals continues that of the earlier journals. Editor, N.S. 
Noble. 30s per year for each of the two journals. 
Both are quarterly ... Australian Journal of Zoology. 
Vol. 1, No. 1, Jan. 1953. Editor, N.S. Noble. 
C.S.I.R.0., Melbourne, Australia. Issued as material 
becomes available. 7s 6d per issue . . . Bulletin. Ameri- 
ean Anthropological Association. Vol. 1, No. 1, April 
1953. Formerly, News Bulletin. Published by the As- 
sociation. Executive secretary, F. Johnson, Andover, 
Mass. Free to members, Quarterly . . . Everyday 
Science. Vol. 1, No. 2, Jan. 1953. Editor, B. D. Koeh- 
har. Northern India Science Association, Hargold 
Road, Ambala. Cantt., India. 10s per year, foreign. 
Quarterly .. . Publicaciones de la Comision Nacional 
de la Energia Atomica. Serie Matematica, Vol. 1, No. 
1. Buenos Aires. 


The University of Michigan will give its entire 
crustacean collection to the U. S. National Museum. 
The collection has particularly good specimens from 
the regions of the Great Lakes and the Ozark Plateau. 
It is felt that more use can be made of these specimens 
by researchers at the Museum, which has long been a 
major center for work on the Crustacea. 


CORRECTION. In the obituary on F. R. Moulton published 
in the May 22 issue of Science, the date of Dr. Moulton’s 
retirement from the AAAS was wrongly given. Although Dr. 
Moulton served the Association as Permanent Secretary until 
1946, he continued to fill this position under the new title of 
Administrative Secretary until January 1949. 
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Technical Papers 


The Mass Isolation of Whole Cells from 
Rat Liver? 


Norman G. Anderson 


Biology Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 


In a study of the effects of various perfusion media 
on cell breakage during homogenization, it was noted 
that the use of mixtures of equal parts of isotonic 
sodium citrate and calcium-free Locke’s solution re- 
sulted in a suspension consisting mostly of whole cells 
(1). The effects of the inclusion of several divalent- 
ion binding substances in perfusion media on the per- 
centage of whole cells in homogenates prepared under 
standard conditions will be considered here, and a 
method for preparing whole cells in about 40-50% 
yield will be presented. 

Previously, liver whole cells have been prepared in 
low yield (5-10%) by forcing liver through cheese- 
cloth (2), by shaking slices with glass beads (3, 4), 
by mincing with a tissue press (5), or by homogeniza- 
tion with a Potter-Elvehjem grinder (6). Purification 
has usually been achieved by centrifugation. The use 
of liver whole cell preparations, as pointed out by 
Potter (7), appears to offer promise (4, 7, 8). 

The intercellular cement is generally considered to 
consist, for the most part, of a slightly soluble calcium 
salt. Removal of the calcium by the use of calecium- 
binding substances, such as citrate or oxalate, results 
in a softening of this cement (9-12). In the experi- 
ments reported here pyrophosphate, ethylenediamine 
tetraacetate (Versene), glycerophosphate, and adeno- 
sinetriphosphate (ATP) have been studied in addi- 
tion to citrate. Versene is well known as a chelating 
agent, and ATP has been shown by Neuberg and co- 
workers (13) to complex a number of divalent cations. 

Adult rats of the Sprague-Dawley strain were 
stunned, decapitated, and perfused through the dor- 
sal aorta until the livers were well blanched with the 
solution under investigation. In the majority of the 
experiments back perfusion via the hepatic vein was 
also employed. Perfusion was generally completed 
within 3-4 min after the rat was stunned. The livers 
were excised and weighed in a tared beaker of cold 
calcium-free Locke’s solution. Sufficient solution was 
removed to give a ratio of 1 g of liver to 10 ml of final 
suspension. The liver and solution were then trans- 
ferred to a Pyrex homogenizer tube, and the liver 
broken up by pressing down with a loose-fitting lucite 
pestle. This was followed by twenty even up-and-down 
strokes by hand. Shreds of connective tissue contain- 
ing many cells remained after this treatment, but they 
were readily removed by straining through 10XX bolt- 


2Work performed under Contract No. W-7405-eng-26 for 
the Atomic Energy Commission. 
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ing silk. Experience has shown that further homogeni- 
zation to release more whole cells inereased the con- 
tamination with fibrous debris and broken cells and 
did not give a much greater yield, owing, evidently, 
to breakage of cells previously released. Cutting the 
liver up into small eubes or slices with a razor did 
not appear to improve the yield. 

Perfusion solutions were made hy mixing approxi- 
mately isotonic solutions of the sodium salt of the 
complexing agent with calcium-free Locke’s solution 
in ratios ranging from 1 :3 to 1:19. The final solu- 
tions were adjusted to pH 7.0 with HCl or NaOH as 
necessary. 

The relative numbers of nuclei and whole cells were 
counted in small aliquots, dark-medium phase contrast 
being used. A total of approximately 1000 whole cells 
and nuclei were counted in each preparation. Since 
approximately 31% of the liver cells of the adult rat 
are binucleate (3), the number of cells broken may be 
ealeulated by dividing the number of nuclei by 1.31. 
This value, added to the number of whole cells counted, 
gives the number of cells contributing to the samples 
counted. The percentage of whole cells was caleulated 
by dividing the number of whole cells counted by the 


TABLE 1 


EFrect OF INCLUSION OF VARIOUS SUBSTANCES IN 
PERFUSION MEDIUM ON PERCENTAGE OF 
WHOLE CELLS IN HOMOGENATES 


Substance Molarity % whole cells 
Citrate 0.027 38* 
0.027 31* 
0.027 69 
0.027 47 
0.0138 49 
0.0138 56 
Pyrophosphate 0.030 60 
0.030 73 
0.015 56 
0.006 12 
0.006 14 
Versene 0.0276 60 
0.0138 67 
0.0138 49 
0.0055 57 
0.0055 55 
Adenosinetriphosphate 0.0138 64 
0.0055 52 
0.0055 31 
Glycerophosphate 0.035 16 
0.0175 17 
Complete Locke’s 6 
12 
Ca-free Locke’s — 14 
12 


* Back perfusion omitted. 
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Fie. 1. Whole liver cells prepared from liver perfused with 
0.027 M sodium citrate in calcium-free Locke’s solution. 
Homogenization and purification carried out in calcium-free 
Locke's solution. 


sum of the whole cells and the calculated broken cells. 

The results obtained with preparations made from 
25 rats are shown in Table 1. In the first two experi- 
ments shown (citrate), omission of back perfusion via 
the hepatic vein probably accounts for the low yield. 
Back perfusion with a pressure of 120 em of water 
distends the liver considerably and appears to help 
separate the liver cells. However, similar back perfu- 
sion with complete Locke’s solution did not inerease 
the whole-cell yield. Although no extended experi- 
ments using rats of different ages have been made, it 
appears that older rats (350 g) give lower yields of 
whole cells. 

Citrate, pyrophosphate, Versene, and ATP were all 
almost equally effective; glycerophosphate was less 
efficient in preventing cell breakage. Considerable 
variation in whole-cell yield in different preparations 
made with the same perfusion medium were noted. 

Purified suspensions were prepared by sedimenting 
the whole cells by centrifuging 4 min at 110xg at 
0° C, resuspending in calcium-free Locke’s solution 
and resedimenting twice, using the same centrifugal 
field. A preparation prepared by perfusion with 0.027 
M citrate is shown in Fig. 1. 

The practical advantage of using suspensions of 
whole cells in place of slices are many and have been 
previously discussed by Elliott and Libet (14). It 
should be emphasized, however, that numerous altera- 
tions may well have occurred during the procedures 
described here, and the synthetic potentialities of such 
free cells may well differ considerably from those in 
the intact organ. It should be noted that Versene has 
recently been found to prevent the decline in oxidative 
phosphorylation otherwise seen in isolated heart mito- 
chondria (15) and may have a similar effect here. 
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Purification and Crystallization of 
Hyperglycemic Glycogenolytic 
Factor (HGF) 


A. Staub, L. Sinn, and O. K. Behrens* 
Lilly Research Laboratories, Indianapolis, Indiana 


Murlin e¢ al. in 1923 (1) first noted a hyperglycemic 
response obtainable with certain pancreatic extracts 
and suggested the name glucagon for the causative 
agent. Interest in material causing hyperglycemic 
action was increased by the finding that insulin prep- 
arations exhibited a hyperglycemic response which 
appeared as an initial and transient hyperglycemia 
following intravenous administration of the insulin 
preparation (2, 3). 

Several workers (2, 4) have attempted unsuceess- 
fully to isolate a highly purified material respon- 
sible for hyperglycemic action either from pancreas 
or from commercial amorphous insulin. In this com- 
munication we report the preparation of a novel 
crystalline compound (HGF) having a high degree of 
hyperglycemic activity. 

Precautions were exercised in the isolation pro- 
cedure to avoid steps involving denaturation or in- 
activation of contaminating proteins, principally in- 
sulin. In this way it was possible to use insulin assays 
to follow the removal of this particular contamina- 
tion in various preparations made in the course of 
the work. The utilization of mild procedures also pre- 
vented decomposition of the hyperglycemic material. 

The hyperglycemic activity was determined by not- 
ing the increase in blood sugar after intravenous in- 
jection of the test material into anesthetized cats. 
Blood sugar was determined on blood samples with- 
drawn at 5-min intervals during the first 25 min after 
the injection. 

An amorphous fraction obtained during the com- 

1 We are pleased to acknowledge the assistance of H. J. 
Wick in providing the determinations of biological activities, 


and of H. A. Rose in photographing and characterizing the 
crystals. 


Scrence, Vol. 117 


merci 
terial. 
mater: 
relativ 
achiev 


tween 
cipita' 
solutic 
that y 
solubli 
0.15 
a 30 n 
indica 
Carbo 
the pi 
bori ( 

The 
buffer 
tained 
and th 


or 


3 
T 


T 


RISE IN BLOOD SUGAR 
IN MGAOOML. 


| 

respons 
after ir 

= 


Fic. 1, Crystalline HGF. 


mercial purification of insulin served as starting ma- 
terial. An initial precipitation at pH 6.7 yielded a 
material of considerable hyperglycemic activity and 
relatively free of insulin. Additional purification was 
achieved by collecting the fraction that separated be- 
tween 50 and 76% acetone. Successive fractional pre- 
cipitations at controlled pH in acetate and phosphate 
solutions resulted in a highly purified preparation 
that was relatively soluble in water but largely in- 
soluble in presence of electrolytes. Administration of 
0.15 ug /kg body weight of this material into cats gave 
a 30 mg% inerease in blood sugar. A solubility curve 
indicated that the preparation was about 70% pure. 
Carboxyl-terminal amino acid analyses performed on 
the purified sample according to the method of Aka- 
bori (5) yielded essentially a single amino acid. 

The highly purified preparation was dissolved in a 
buffer solution at alkaline pH. The precipitate ob- 
tained after centrifugation at 64,000 g was removed, 
and the supernatant solution was allowed to stand in 
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Fic. 2. Effect of HGF on blood sugar: triangles, average 
tesponse of 6 cats after intravenous injection of 0.1 pg of 
HGF/kg body weight; circles, average response of rabbits 
after intravenous injection of 1.5 ng of HGF/kg body weight. 
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the refrigerator overnight. Figure 1 shows a photo- 
micrograph of crystals formed under these conditions. 

The ¢rystalline material is relatively insoluble in 
cold water and gives positive biuret, Folin-Ciocalteu 
(phenol reagent), and Sakaguchi tests. The ultraviolet 
absorption curye shows a maximum at 278 mu and a 
minimum at 250 mu. The erystals belong to the iso- 
metric system and appear as rhombic dodecahedra. 
They contain only traces of zine. Biological activity 
of the crystalline material was determined in both eats 
and rabbits. Results of these tests are presented 
graphically in Fig. 2. 

Chemical and physical chemical properties, amino 
acid composition and analyses, and other character- 
isties are currently being determined with the erystal- 
line material. This work along with detai'»d pro- 
cedures for isolation will be published elsewhere. 
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Failure of Cyanide to Inhibit B-Amylase 


Michinori Nakamura 


Department of Agricultural Chemistry, 
University of Tokyo, Tokyo, Japan 


According to Roy and Underkofler (1), treatment 
of malt extracts with 0.1% sodium cyanide at 30° 
for 1 hr had no effect on the a-amylase activities but 
lowered the saccharogenie activities of these extracts; 
NaCN completely inhibited the B-amylase activities of 
extracts from wheat, barley, and soybean, and of solu- 
tions of commercial B-amylase. The apparent survival 
of B-amylase activities in the malt extracts, according 
to them, was due to the limited dextrinase activities 
which resisted the cyanide treatment. In their experi- 
ments no attention was paid to the pH of the cyanide- 
treated enzyme solutions. Sodium cyanide is a strong 
base, and it can easily be supposed that the pH values 
of the NaCN-treated enzyme solutions would shift far 
to the alkaline side of the reaction. Furthermore, it is 
well known that in nonspecific inhibition the degree 
of inhibition is dependent on the relative eoncentra- 
tions of inhibitor and active centers in the enzyme 
molecule. From the foregoing considerations, it seemed 
of interest to reéxamine the effect of cyanide on the 
a- and B-amylase activities of various origins. 

Potassium cyanide, in place of sodium cyanide, was 
used in this experiment. The control test was run 
simultaneously without added inhibitor, and tests were 
made with 0.1% HCN (neutralized to pH 5.0) and 
with 0.1% potassium carbonate, respectively. Potas- 
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TABLE 1 


EFFECT UPON AMYLOLYTIC ACTIVITY OF PRETREATING AQUEOUS EXTRACTS OF MALT 
AND TAKA-DIASTASE WITH 0.1% HCN, KCN, or K,CO,* 


a-Amylase activity 


Total saccharogenic activity 


Sample a Treated with 0.1% Treated with 0.1% 
Control Control 
HCN KCN K,CO, HCN KCN K,CO, 
mg/10 ml 
pretreating 
mixture 
Malt 43.7 37.0 37.0 37.0 37.0 18.8 21.1 20.5 21.8 
(6.61) (5.91) (10.12) (8.55) 
4.86 33.3 33.3 33.3 33.3 16.8 19.4 2.75 2.00 
(6.26) (5.55) (10.83) (10.46) 
Taka-diastase 1.38 10,000 8,000 2,900 2,000 
0.05 12,000 10,000 2,000 1,670 


* The pH values of the pretreating mixtures are indicated 
units per milliliter of enzyme solution. 


sium carbonate was used to examine the effect of pH 
on the amylolytic activities of these enzymes. Concen- 
trations of cyanide were determined by the titrimetric 
method of Liebig (2). a-Amylase activities were deter- 
mined essentially by the method of Sandstedt et al. 
(3) with some modifications. B-Amylase activities were 
determined by the method of Nakamura et al. (4), the 
principle of which depends on the determination of 
the initial velocity of the liberation of reducing sugars 
from starch during the amylolytic reaction. Enzyme 
activities were expressed in arbitrary units per milli- 
liter of the enzyme solution. 

The enzyme preparations employed in this investi- 
gation included those obtained from malt, grains, 
sweet potatoes, and a commercial taka-diastase prepa- 
ration. Ten grams each of malt, grains, and taka-dia- 
stase finely ground in a mill were treated with 90 ml 
of water for 1 hr at 37° with frequent shaking. The 


in parentheses. Enzyme activities are expressed in arbitrary 


mixtures were then centrifuged and filtered. Sweet 
potatoes were ground on a porcelain grinder and 
pressed through a cotton cloth. The pressed juice was 
centrifuged and filtered. Purified sweet potato B-amy- 
lase was a preparation corresponding to the “purified 
concentrate” in the purification procedure of Balls 
et al. (5). Where cyanide and carbonate treatments 
were employed, 1 vol of 1% aqueous solutions of these 
inhibitors was added to 9 vol of the enzyme solutions 
to make 0.1% concentration of the inhibitor, and the 
mixture was held for 1 hr at 37°. After the treatment, 
the enzyme activities were determined at 37+0.1°. 
The results showing the effect of these treatments 
upon the a- and B-amylase activities of respective en- 
zymes are given in Tables 1 and 2, respectively. Treat- 
ment of malt extracts with 0.1% KCN for 1 hr had 
no effect on the a-amylase activities but lowered the 
saccharogenie activities of these solutions. This treat- 


TABLE 2 


EFFECT UPON B-AMYLASE ACTIVITY OF PRETREATING VARIOUS SAMPLES WITH 
0.1% SoLuTIon or HCN, KCN, or K,CO, 


p-Amylase activity 


Samples Protein Pretreatment of the enzyme solution 
content Control with 0.1% 
HCN KCN K.CO, 
mg/10 ml 
pretreating 
mixture 
Wheat (an unknown strain) 27.1 22.2 25.3 1.30 
Wheat (Noérin, No. 69) 18.3 17.3 17.3 0.29 0.59 
Barley (Sekitori, No. 1) 36.2 27.1 26.9 10.0 18.0 
4.02 27.4 27.8 1.9 1.2 
Soybean (No6rin, No. 2) 275 53.7 53.0 52.7 58.4 
30.6 57.5 53.6 53.5 47.7 
Sweet potato (Norin, No. 1) 17.2 494 465 429 442 
1.15 403 434 3.4 12.4 
Sweet potato (Kintoki) 19.9 165 173 151 164 
. 1.33 166 171 13.5 7.5 
Purified sweet potato p-amylase 0.77 125 157 122 116 
0.08 107 141 9.0 3.0 
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ment had marked decreasing effect on the a-amylase 
activities of taka-diastase extracts, and on the B-amy- 
lase activities of extracts from ungerminated wheat, 
barley, soybean, and sweet potatoes, and of solutions 
of purified B-amylase from sweet potato. This decreas- 
ing effect was dependent on the source of the enzyme 
as well as on the amount of enzyme protein in the 
treating mixture. Treatment of these enzyme solutions 
with 0.1% HCN (adjusted to pH 5.0) had no decreas- 
ing effect on either a- or B-amylase activities. Potas- 
sium carbonate in 0.1% concentration showed ap- 
proximately the same degree of inhibition on these 
enzyme solutions as compared with 0.1% KCN. More- 
over, these two reagents caused approximately the 
same degree of pH shift in the treated enzyme 
solutions. 

These results support the view, in contrast to that 
of Roy and Underkofler, that cyanide has no inhibi- 
tory effect on either a- or B- (or saccharogenic) amy- 
lase activities of enzyme solutions used in this in- 
vestigation. The apparent inhibitory effect of sodium 
eyanide, which Roy and Underkofler observed in their 
experiments, may be the result of the combined effects 
of pH and concentration of enzyme on the pH-heat 
stability properties of the enzyme solutions. 
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Caloric Intake in Relation to 
Physique in Children* 


Penelope S. Peckos? 


Nutrition Department, 
Forsyth Dental Infirmary for Children, 
Boston, Massachusetts 


It has become axiomatic today that obese children 
eat too much, and that linear children do not eat 
enough. Efforts have been made and much money has 
been spent by the parents of these children to change 
their physiques, but evidence that the results have not 
been satisfactory has been accumulated. On the con- 
trary, these efforts have merely aggravated the prob- 
lem and have made it even more difficult to treat. It 
seems pertinent, therefore, to determine to what ex- 

1Presented at the Annual Meeting of the American Asso- 
— of Physical Anthropologists, Boston, Mass., April 3, 


*This study was made possible by a grant from the Charles 
H. Hood Dairy Foundation. 

*The author wishes to acknowledge the assistance of How- 
ard M. Marjerison, Stanley M. Garn, Veikko O. Hurme, Ed- 
ward BE. Hunt, Jr., and Mrs. Naomi C. Turner for their valu- 
able criticism in the preparation of this manuscript. 
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tent the physique of the children is due to overeating 
and undereating, and to what extent it is due to ge- 
netic and/or other determining factors. The purpose 
of this study is to see whether there is a difference in 
calorie intake in children of different physiques. The 
children enrolled in the Child Growth Clinie of the 
Forsyth Dental Infirmary were used as subjects for 
this study. 

Calorie intake and body build were determined for 
86 subjects, selected from 350 enrolled in the afore- 
mentioned clinic, in order to obtain representatives 
of each physique, ranging from extremely lean to ex- 
tremely fat children. Physiques were determined ac- 
cording to Sheldon’s method. He classifies physique 
into three categories: (a) endomorphy, the stocky or 
obese; (b) mesomorphy, the muscular; and (c) ecto- 
morphy, the linear or “skinny.” Sheldon’s contention 
is that all individuals have a measure of all three com- 
ponents, but that in the vast majority there is a degree 
of dominance of one of these three components which 
determines in which of the three categories the indi- 
vidual belongs (1). The group of 86 subjects studied 
consisted of 28 endomorphs, 21 mesomorphs, and 37 
ectomorphs. 

For each child the following was done: (a) height 
and weight were recorded; (b) dietary data for one 
week were obtained; and (c) the pediatrician ex- 
amined each child. 

The ages of these children ranged from 6 to 14 
years, the mean of the group falling into the ten- to 
twelve-year category. Both sexes were included, al- 
though the majority were female. The physical ex- 
amination of these children in the clinie revealed no 
evidence of pathosis. 

The dietary data of these subjects for a period of 
one week were recorded by their mothers. The calories 
and amounts of proteins ingested were then calculated, 
and a 1-day average was computed from the 7-day 
data for each child. The 1-day averages for each child 
were compared with the National Research Council 
standards (2) for a child in the appropriate age 
group. The results for each child were expressed as a 
percentage of National Research Council standards 
and the 1-day averages. 

The mean and standard deviations of the dietary 
intake of each group were computed, and statistical 
tests for the significance of difference (t) between the 
endomorphs, mesomorphs, and ectomorphs were made. 

As shown in Table 1, there are distinct differences 
in the ranges of calorie intake (expressed as a per- 
centage of National Research Council requirements) 
of the three physique groups. The mean and standard 
deviations of each group are shown in Table 2. 

Tests of the significance of difference (t) between 
the three groups were made, and the results are shown 
in Table 3. The t for the endomorphs versus the meso- 
morphs is probably significant, and the t for the endo- 

* Seasonal variations in the dietary intake were accounted 
for by the fact that all these children were seen either in the 


spring and fall, or in the winter and summer. Dietary data 
were obtained at-each of these visits to the clinic. 
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TABLE 1 
DISTRIBUTION OF CALORIC INTAKE ACCORDING TO PHYSIQUE 
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morphs versus the ectomorphs is highly significant. 

In considering these findings it must be recognized 
that the dietary questionnaire may have introduced 
sources of error. Since household measures were used, 
corrections for loss of nutrients in preparation were 
not made. Parental or subject reporting is generally 
far fron. perfect; however, it was found that (a) no 
completely implausible results were obtained, (b) the 
results obtained could not be explained by random 
error, and (c) retests showed a high degree of reli- 
ability.© Hence it was felt that the questionnaire 
method was satisfactory and did not influence the find- 
ings unduly (3, 4). Another question was whether the 
parents consciously understated the calorie intake of 
the stocky children and exaggerated that of the linear 
ones. This is unlikely for the following reasons: (a) 
all these children and their parents had been coming to 
our clinie for many years (3-5 yr) and were known 
to be extremely truthful, and furthermore any delib- 
erate change in the dietary would have been noted; 
and (b) the unexpected pattern exhibited by the data 
would not have occurred had fabrication been the rule. 

For most of the subjects the protein intake was 
adequate. 

In spite of the possible weaknesses in the question- 
naire method, the relation indicated by the results is 
so definite that it cannot be ignored. It is obvious that 
“obesity” or “leanness” is not accounted for by the 
same common factor in all children (5). The author 
suggests the operation of the following determining 

SRetests were done on 15 of the children used for this 


study, and the variations in caloric intake did not exceed 
1-6% of the initial caloric averages. 
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factors: (a) inherent, genetically determined differ- 
ences in food utilization and tendency to deposition 
of fat (6); (b) different activity rates, including rest- 
ing activity and involuntary motion; and (c) differ- 
ences in heat loss relative to body mass, with heat 
conservation most efficient in individuals with lowest 
mass /surface area ratio (7). 


TABLE 2 
Standard 
N Mean + 8.E deviation 
Endormorphs 28 87.6+4.7 24.9 
Mesomorphs 21 99.8+4,1 18.7 
Ectomorphs 37 103.5 + 3.1 18.8 
TABLE 3 
TESTS OF SIGNIFICANCE 
Degrees 
(t) of Probability 
freedom 
Endomorphs vs. 
mesomorphs 1.96 47 0.05 (probably 
significant) 
Endomorphs vs. 
ectomorphs 3.00 63 0.01 (significant) 
Ectomorphs vs. 
mesomorphs 0.74 56 0.40 (not signifi- 


eant) 


There is other evidence that, on an individual basis, 
obesity can be caused by overeating, and leanness by 
the reverse. On a group basis this explanation is not 
sufficient. The observed caloric intake of each of these 
groups relative to body build is actually in the oppo- 
site direction from the expected pattern. What is im- 
portant is that differences of body build in children 
are not a function of caloric intake alone. 

Of the child population at large it is already known 
that differences in energy expenditure occur within a 
surprisingly large range, such as those expressed by 
differences in sleeping habits and marked differences 
in heat exchange. The stout, or more endomorphie, 
children can be expected to expend fewer calories be- 
cause of less surface area exposed, and, if they also 
sleep more than the linear, more active children, sev- 
eral hundred calories per day are conserved (8, 9). 

This study indicates that the observed caloric intake 
of each of these groups relative to body build is actu- 
ally in the opposite direction from the expeeted 
pattern. 

Although these findings throw important additional 
light on the problem of weight control, they also tend 
to intensify it. In other words, the standard reducing 
diet of 1000-1500 ealories/day given to an endomorph 
would not reduce his weight. In order for him to re- 
duce he would have to resort, at least initially, to 4 
calorie intake of only 700-900 calories/day, in which 
ease he would not be meeting the National Researeh 
Council requirements for specific nutrients. 
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This dilemma becomes even more obvious when ap- 


plied to children. Of necessity, a child’s diet is higher 
jn calories than an adult’s because the requirements 
for specific nutrients are higher, and decreasing the 
dietary even to 1200-1500 calories/day would mean 
going below the National Research Council require- 
ments. Children cannot afford a drastic reduction in 
calories because of their need of these foods for 
growth and development. 
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Protection Against X-rays and Therapy 
of Radiation Sickness with 
-Mercaptoethylamine* 
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A. Herve, ti. Le Bihan, J. Lecomte, 

M. Pirotte, and P. Rayet 

Laboratories of General Pathology and of Radiotherapy 
(The University of Liége, Belgium) and 

The Research Laboratories of the Société 

des Laboratoires LABAZ 


Many substances in vitro partially inhibit the action 
of ionizing radiations on substances in aqueous solu- 
tion, This fact has been correlated with the theory of 
indirect action through free radicals (1-3). The sub- 
stances that were first shown to have a protective 
action against x-rays in animals, were toxic or had 
too weak an action; such is the ease with thiourea, 
eyanide, malononitrile and azide (4, 5), nitrite (6), 
estradiol (7), cysteine and glutathione (8), and pyru- 
vate (9, 10). 

During a systematic search for a substance suitable 
for use in human beings, we encountered many pro- 
tective substances in the amine group. Very active, but 
also toxic, are tryptamine, 5-hydroxytryptamine 
(=serotonine), para- and meta-tyramine, and dop- 
amine (10, 11). The amino acids have, in general, a 
weak protective action in mice, a confirmation of 
the results of Hollaender and his group with micro- 
organisms (72); the corresponding amines are gen- 
erally better protectors (10, 11). Cysteamine 


1Under the auspices of the ‘“‘Conseil Supérieur de la Sé- 
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HS—CH,—CH,—NH, (=6-mercaptoethylamine = 
1573 L.= Beeaptan R.N.) and the corresponding di- 
sulfide (= cystinamine), are in our opinion, the most 
interesting substances so far discovered, because of 
the power of their action and their low toxicity. 
Cysteamine is a fragment of coenzyme A. Cystin- 

S—CH,—CH,—NH, 
amine, | 

S—CH,—CH,—NH, 
is a liberator of histamine (13) and for this reason 
cannot be advocated for internal use in man. Thus 
our attention had been focused on cysteamine. 


, like many diamines, 
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Fic. 1. Ordinates, number of mice (out of groups of 10) 
surviving after irradiation at day 0. Abscissae, days after 
irradiation. Various doses of x-rays (700 r—1300 r) are given 
to mice injected with 3 mg cysteamine, and the morta ty 
compared with that of controls which receive 700 r. 


Protection of mice against x-radiation. Mice of pure 
breed (C 57 black), about 4 months old, weighing 19 
to 21 g, are irradiated by groups of 10 in a pasteboard 
box: 250 kv, Cu 2.5 mm, focal distance 50 em, field 
100 em?, 90 r per min. A single dose of 700 r kills 
practically all our controls in 5-15 days. Out of 38 
series of 10 control mice, only 7 animals were alive 25 
days after irradiation. 

If a dose of 3 mg of cysteamine (base, neutralized 
with HCl to pH 6.5) is injected intraperitoneally 1-3 
min before irradiation (700 r), a permanent survival 
of 97% is observed ; it is necessary to give about 1300 r 
in order to obtain, in mice protected by cysteamine, 
the same mortality curve (Fig. 1). If it is injected 
0.5-3 min after the end of irradiation, it does not 
affect the mortality. Cysteamine is rapidly metabol- 
ized; the mice irradiated 1 hr after the injection of 
eysteamine behave about like the controls. Cysteine 
(HCl) injected in doses equimolecular to 3 mg of 
cysteamine allows only 3 animals out of 10 to survive 
a dose of 700 r. The white cel! count of irradiated mice 
protected with cysteamine drops just like those of 
the controls during the 2 or 3 days following irradia- 
tion, but recovery starts earlier in the injected ani- 
mals. Similarly, the weight of protected mice, like that 
of the controls, decreases for 2 days after irradiation, 
but on the third or fonrth day, the weight of the in- 
jected animals begins to increase (Fig. 2), whereas 
the weight of the controls drops until death. 

The protective action of cysteamine against x-rays 
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Fic. 2. Ordinates, weight in grams of 20 mice, 10 of which 
have been injected with cysteamine (3 mg intraperitoneally) 
before irradiation (700 r), 10 others serving as controls. 
Abscissae, days after irradiation. All the animals lose weight 
during the first day; there is progressive recovery of the 
injected animals (which survive), whereas the weight of the 
controls drops until death. 


is a general one: it protects ciliates (74), reticulocytes 
of dog blood in vitro (15), and growing roots of peas 
(10), as well as mice or rats. 

Preliminary histological examinations confirm that 
the primary radio-lesions are similar in both the ir- 
radiated-protected and the control mice, but regenera- 
tion is much more rapid and vigorous in the protected 
animals. Female mice surviving a dose of 700-1000 r, 
when protected by cysteamine or cystinamine, are per- 
manently sterile. The ovaries are destroyed, and it is 
diffieult to find a single follicle. The hair also shows 
progressive graying (16). 

For cysteamine, we are inclined to accept the inter- 
pretation given by Cronkite, Brecher, and Chapman 
(17) for the protective action of glutathione. Regen- 
eration mechanisms or factors (possibly we should 
add coenzyme A) would not be so heavily damaged 
when the organisms are irradiated in the presence of 
a molecule that competes for the free radicals liber- 
ated during irradiation. But cysteamine has other 
actions that are not explainable by the simple hypothe- 
sis of the protection of a regeneration factor. 

Therapeutic action wn radiation sickness. A single 
intravenous injection of 200 mg cysteamine (base, 
neutralized by enough HCl to obtain pH 6-7) is often 
sufficient to eliminate, in 24 hr, the symptoms of 
radiation sickness (nausea, vomiting, diarrhea, general 
weakness, ete.) observed in cancerous patients treated 
with ionizing radiations. Sometimes 2—rarely 3—in- 
jections are needed to obtain a full therapeutic effect. 
Many observations in Liége, and the various cancer 
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centers in Belgium have confirmed the preliminary re- 
port of Herve (18) and have shown that there is no 
danger of tumor cells becoming refractory to ionizing 
radiations. 

Mercaptoethylamine salicylate is the only nonhygro- 
scopic salt thus far obtained that is stable in air. It 
is a white crystalline substance, melting point 104 
105°, highly soluble in water and alcohol, insoluble 
in ether and petroleum, slightly soluble in chloroform, 
It is very effective when given by mouth in gelatin 
capsules (300 mg 3 times a day) to irradiated ean- 
cerous patients experiencing typical radiation sick- 
ness. At first glance there seems to be a contradiction 
between this fact and the observations summarized 
above. Obviously, the action of cysteamine on radia- 
tion sickness is not explainable on a simple physico- 
chemical basis (competition for free radicals) , because 
in this case the substance is injected after irradiation 
and changes a general syndrome affecting tissues that 
have not been irradiated (actions a distance). Pre- 
liminary obsérvations on the metabolism of mercapto- 
ethylamine, and on the reactions of the body to that 
substance, seem to show the way to a possible inter- 
pretation. 

Metabolism. Both cysteamine (SH) and eystin- 
amine (S—S) disappear from the blood in 20-30 min 
when injected intravenously in large amounts (up to 
75 mg/kg) in dogs and rabbits. Cystinamine is re- 
duced in vivo to eysteamine, as shown by the appear- 
ance of titrable —SH functions in plasma and urine, 
and by paper chromatography and polarographic 
analysis. In vitro, when cystinamine is put in contact 
with cysteine at neutral pH and room temperature, 
a precipitate of cystine appears in a few minutes 
(19). Therefore, we think that the main function of 
intracellular thiol groups of glutathione and proteins, 
may be to keep coenzyme A in reduced condition. 

About 35% of intravenously injected cysteamine is 
excreted unchanged by the kidneys. After cysteamine 
injection large quantities of ascorbic acid and other, 
unidentified reducing substances not bearing thiol 
functions, appear in the plasma of rabbits and in the 
urine of dogs and man. Table 1 summarizes some ob- 
servations (see also 19). It must be clearly understood 
that by ascorbic acid we mean a substance without 
—SH, reacting with dichlorophenolindophenol. In 
some eases, polarographic and spectrographic analy- 
sis have given clear indications that ascorbic acid is 
the main substance involved. The ascorbic acid con- 
tent of the suprarenal glands of rats drops to about 
35% of normal 4 hr after intraperitoneal injection 
of 10 mg per 100 g cysteamine. There is no change in 
the cholesterol content of these glands, the number of 
circulating eosinophiles does not drop, and there is no 
increased urinary excretion of corticoids. Thus, eyste- 
amine has no ACTH-like action, although large quan- 
tities of ascorbic acid disappear from the suprarenal 
glands (20, 21). 

Cysteine in equimolecular doses does not liberate 
reducing substances in the plasma of rabbits. 


Scrence, Vol. 117 


Animal 


Rabbit 


Rabbit 


Dog 


Actio 
liver is 
ations ¢ 

1) C 
are 
ceived 
eration 

2) 
ethylan 


Mean 


June 5 


32 
| ASS / 
\ 
\ 
wh 7007 i 
| Man 
Man 
Cc 
= 
4 


TABLE 1 


AscorsBic ACID IN PLASMA AND URINE OF ANIMALS AND MAN AFTER 
INTRAVENOUS INJECTION OF CYSTEAMINE 


Coneentra- Total 
Time tion of ascorbic 
Animal a after ascorbic acid 
injection acid excreted, 
ug/ml mg 
Rabbit 1.9 200 Plasma 0 3.6 
1 min 2.2 
§ 3.8 
15 5.4 
45 10.4 
55 9.8 
Rabbit 2 200 Plasma 0 44 
1 min 4 
4.2 
15 8.2 
45 9.4 
ve 10.5 
90 4.2 
Dog 9.5 300 Urine 1 hr before 0.80 
1 hr after 2.88 
** 2.7 
Sir * 4.38 
4.92 
She 3.27 
6% hr after 3.71 
7%hr 3.10 
Man 65 500 Urine 0 5.7 
15 min 35.2 
2hr 32.6 
Man 68 200 Urine 1 hr before 0.058 ug 
1 hr after 0.098 *« 
0.297 
Shr 0.070 ** 
4hr 0.081 


Actions on the liver. Many facts indicate that the 
liver is the site of important reactions to ionizing radi- 
ations and eysteamine: 

1) Chevallier (22) has observed that, if 25-50 r 
are given daily to rats, they die, when they have re- 
ceived a total dose of 2500-3000 r, from fatty degen- 
eration of the liver. 

2) Maisin et al. (23) have shown that mercapto- 
ethylamine is effective in rats when given after irradi- 


ation, if the liver has been protected by lead. A typi- 
eal series of experiments shows: (a) 24 rats given 
1130 r without any protection were all dead on the 
8th day. (b) 24 rats similarly irradiated, which re- 
ceived 3 intraperitoneal injections of 7 mg cysteamine 
(the first immediately after irradiation, the second 6 
hours after irradiation, and the third 12 hours after 
irradiation), were also dead on the Sth day. (ce) Out 
of 24 rats that received 1130 r with the liver (but not 


TABLE 2 


CONTENT IN AscoRBIC ACID (ug/g) OF THE Liver or C 57 BLACK Mice (19-21 g) 
INTRAPERITONEAL INJECTION OF 3 MG CYSTEAMINE (BASE) 


After injection 


Controls 
15 min 45 min 2hr 3% hr 4hr Shr 6% hr 28 hr 
197 
200 200 271 256 292 285 314 223 220 
191 211 244 271 241 288 315 243 225 
210 220 246 267 290 274 231 240 
204 
206 
190 
180 
192 
Mean 197 210 254 265 274 282. 303 235 
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the spleen) protected, 16 were still living on the 8th 
day, but only 5 on the 30th day. (d) Out of 24 rats 
that received 1130 r with the liver protected and 3 in- 
jections of beecaptan as in (b) (i.e., after irradiation), 
14 were living and in excellent condition 30 days after 
irradiation. If another part of the rat’s body (a hind 
limb, for instance) is protected, cysteamine does not 
decrease mortality if given after irradiation. 

3) Becaptan reduces the weight of the liver in 
mice, and increases its content by 50% in ascorbic acid 
(Table 2, Fischer and Bacq, unpublished). 

Other actions. B-Mercaptoethylamine has a peculiar 
antimitotic action on tissue cultures of chick embryo. 
It seems to act mainly on the cytoplasm of cell in 
interkinesis; the nucleus divides, but the cytoplasm 
does not; thus binucleated cells are formed (23). 

Large doses of cysteamine (up to 1 g daily, for 
15 days) have been given intravenously in 11 cases of 
chronic leukemia, with good results in 4 cases. Cyste- 
amine does not change the basal metabolic rate and 
has no antithyroid action (21). It inhibits the tuber- 
culinie reaction in the skin of sensitized humans and 
inereases the time necessary to observe the trypan 
blue color in the skin of rabbits after local chloroform 
application, about 500% (Ambrose and de Eds test) 
(24). It also inhibits the allergic passive Arthus reac- 
tion in the skin of rabbits. 

Conclusion. At the present time /-mereaptoethyl- 
amine (=cysteamine) thus seems to be the most prac- 
tical substance to protect mammals against ionizing 
radiations. It remains active when given after irradia- 
tion, if the liver has been protected. It has a remark- 
able therapeutic action against radiation sickness in 
cancerous patients locally irradiated. Other observa- 
tions show that mercaptoethylamine is a molecule of 
great biological interest, the study of which is being 
actively pursued in our laboratories. 
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Incorporation of Tritium Oxide Into 
Growing Chlorella pyrenoidosa Cells* 


D. Weinberger and J. W. Porter? 


Biology Section, Radiological Science Department, 
General Electric Company, Richland, Washington 


It is well established that water is the source of 
hydrogen in green plants and that photosynthesis is 
the mechanism whereby the hydrogen is incorporated. 
Presumably, tritium (H*) should follow the same 
pathway in plants and should be incorporated at the 
same rate as ordinary hydrogen, if no isotope effect 
exists. From the work of Reitz and Bonhoeffer (1) 
with deuterium, however, it appears that an isotope 
effect should be expected with tritium, for these work- 
ers found that Scenedesmus acutis and Chlaymdo- 
monas spp. incorporated deuterium in the nonex- 
changeable portion of growing algae to the extent of 
only 30 to 70% of its concentration in the nutrient 
solution. Deuterium oxide concentrations of 12 to 
47% were used. 

In the experiments to be described algae were 
grown under standard conditions for varying periods 
of time. The cells were harvested, and determinations 
were made of dry weight, and of hydrogen and tritium 
content. The results were expressed as me of tritium 
per ml of water of combustion of the dry cells. The 
values were then plotted against the number of weight 
doublings of the original cells, and comparisons were 
made with a theoretical curve derived on the assump- 
tion that no isotope effect exists. Details of the ex- 
perimental procedure follow. 

The green alga, Chlorella pyrenoidosa, was used. 
The culture, obtained from the American Type Cul- 
ture Collection, was grown on agar slants enriched 
with sucrose, and transfers were made at monthly 
intervals. Algae to serve as inocula ‘in experiments 
were transferred to a sucrose enrichment culture and 
then, after growth had taken place, to the completely 


1 This work was performed under Atomic Energy Commis 
sion Contract No. W-31-109-Eng-52. 

2The authors are indebted to the Analytical Unit of the 
Biology Division for the tritium analyses and to Mrs. M. 
Newcombe of the Analytical Services Unit, Technical Divi- 
sion, for the hydrogen analyses. 
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inorganic nutrient solution of Knop (modified). After 


a growing period of 4 to 7 days under fluorescent 
light of 300-500 footcandles with aeration by a stream 
of 10% CO, in air, the algae were withdrawn for use. 
They were centrifuged and subsequently resuspended 
in sterile water for inoculation. 

Experimental algae were grown in test tubes as sug- 
gested by Myers (2). Twenty-five by 150 mm tubes 
were partially filled with nutrient solution, plugged 
with cotton, and sterilized by autoclaving. The iron 
solution was sterilized separately and added to the 
other salts. Tritium oxide was added to give a con- 
centration of 1 me/ml in most experiments. (Control 
experiments indicated that this level of tritium was 
not inhibitory to algal growth.) Inocula were in the 
log period of growth, and they were added in amounts 
of 0.02-0.12 mg dry weight of cells/ml of nutrient. 
(Optical density was used as a measure of the initial 
concentration (solids) of algae and as a measure of 
growth attained during and at the end of an experi- 
ment. Other experiments had shown a linear relation- 
ship between cell mass and light absorption.) Through- 
out the growth period of the experiment a mixture of 
10% CO, in air was bubbled into the solutions through 
sterile 0.5-mm capillary tubing, and the cells were ex- 
posed to light of approximately 500 footeandles, sup- 
plied by 36-in. fluorescent tubes. The temperature of 
the solutions was maintained at 25+3° C. 

The algae were harvested at intervals within the 
range of 0.1-8.0 doublings in weight. Light absorp- 
tion readings were made, and the cells were then cen- 
trifuged at approximately 8500 rpm for 2 min. The 
eelis were resuspended in distilled water and then cen- 
trifuged. This procedure was repeated twice. (While 
this procedure will remove some exchangeable tritium 
from the cells, the amount so lost was shown to be less 
than 6% of the total tritium present in the cells.) The 
washed cells were vacuum dried; then they were eom- 
busted over copper oxide in a conventional macro fur- 
nace, A circie of filter paper was added to the sample 
to increase the volume of water collected. Combustion 
water was collected in a U-tube trap cooled with a dry 
iee-ethanol mixture. Tritium analyses were performed 
on aliquots of the combustion water. Details of the 
counting procedure and equipment have been de- 
scribed by others (3). Total combustion water was 
determined on separate samples by the standard 
microanalytical procedure for hydrogen. 

The organically bound tritium content of the algae, 
expressed as mc/ml of combustion water, is plotted 
(Fig. 1) against the number of weight doublings of 
the cells. The number of doublings was calculated 
from the following equation (adapted from Porter 

n= 3.3 log b /B 
where »=number of doublings in weight, b = weight 
at the end of an experiment (optical density), and 
B=weight at the beginning of experiment. A curve 
showing the theoretical amount of tritium expected 
in the cells, assuming no isotope effect, is also shown 
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Fic. 1. Uptake of tritium oxide by rapidly growing Chlo- 
rella pyrenoidosa. 
in Fig. 1. The theoretical eurve was derived on the 
assumptions that: (1) all newly formed algal mate- 
rial would incorporate tritium and protium in the 
same ratio as that present in the nutrient solution; 
(2) tritium would not replace hydrogen, in significant 
quantities, in the organic compounds of the inoculum; 
and (3) hydrogen of the original inoeulum would not 
be lost in significant amounts through metabolism. 

Figure 1 shows that after one or two weight doub- 
lings of the algae the amount of tritium incorporated 
is much less than that predicted on the assumption 
that no isotope effect exists. These results clearly show 
that tritium is moved more slowly than hydrogen 
along anabolic pathways of growing algae, and fur- 
ther, they show that the rate for tritium incorpora- 
tion is between one-third and one-half that for hy- 
drogen. Why the isotope effect is not apparent or as 
great before one or two weight doublings is not clear 
at this time. It is quite possible, however, that one or 
more of the assumptions made in constructing the 
theoretical curve may not be completely valid during 
the time the cells of the inoculum first double in 
weight. 

A study has been made of the effect of tritium eon- 
centration in the nutrient solution on the relative up- 


TABLE 1 


Tritium CONTENT OF ALGAE GROWING IN MEDIA 
CONTAINING DIFFERENT LEVELS OF 
Tritium OXIDE 


(Results after 5.5 doublings of weight) 


Tritium in Combustion Water 


Tritium Theoretical 
(mem) effect) (me/ml) of theory 
) (me/ml) 
0.01 0.00975 0.00481 49 
0.05 0.0488 0.0231 47 
0.10 0.0975 0.0442 45 
0.25 0.244 0.114 47 
1.00 0.975 0.452 47 
4.00 -3.90 1.76 45 
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take of tritium and protium by the algae. The results 
are presented in Table 1. They show that approxi- 
mately the same isotope effect was obtained at each 
concentration of tritium. 
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Extended-Range High-Frequency Radio 
Communication at Relatively Low 
Power, by Means of Overlapping 
Oblique Reflections from Meteor 
Ionization Trails* 


O. G. Villard, Jr., A. M. Peterson, 
L. A. Manning, and V. R. Eshleman 


Radio Propagation Laboratory, 
Electrical Engineering Department, 
Stanford University, Stanford, California 


At radio frequencies customarily used for Jong- 
range radio communication (6-25 mes), the follow- 
ing mechanisms are known whereby reasonably con- 
sistent signals can be propagated from transmitter to 
receiver: (1) ground wave, (2) space wave, (3) 
anomalous tropospheric propagation, (4) ionospheric 
sky wave, reflected by both regular and “abnormal” 
layers, and (5) indirect sky-wave transmission, involv- 
ing backscattering from the earth (1). Recently, a new 
type of transmission explained as ionospheric for- 
ward scattering has been demonstrated at a frequency 
of 50 megacycles, with the aid of transmitting cquip- 
ment of relatively high power (order of tens of kw), 
and antennas of high gain (2). 

It is the purpose of this note to suggest that at fre- 
quencies of the order of 15 megacycles and lower, still 
another mechanism may largely account for a consis- 
tent type of propagation which has been found to 
exist between low-power stations (order of 1 kw) 
separated by distances of roughly 800 miles. The mech- 
nism proposed is that of overlapping reflections from 
the large numbers of meteor ionization trails which 
are present in the E-region of the ionosphere at any 
given time. 

It has been predicted on theoretical grounds (3), 
and demonstrated experimentally to a first approxi- 
mation (4), that the duration of an echo from the 
most common type of meteor trail is considerably in- 

2 This work was in part supported by the Navy Depart- 
ment (Office of Naval Research), the U. 8S. Army (Signal 


Corps), and the U. 8S. Air Force under ONR Contract N6- 
ONR-251 Consolidated Task No. 7. 
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creased when the reflection takes place at oblique, 
rather than perpendicular incidence. A perpendicular- 
incidence echo decays in intensity and falls below the 
threshold of detection not because the causative ioniza- 
tion has disappeared, but rather because contributions 
to the echo from various portions of the expanding 
cylindrical disturbance begin to cancel each other out 
as soon as the separation between any two portions 
approaches a half wavelength. The onset of this can- 
cellation is considerably delayed when oblique geome- 
try is involved, because the trail must expand further 
before the pertinent portions become separated by an 
amount which produces a half-wavelength change in 
length of path. 

The numbers of meteors detectable at vertical inci- 
dence at 15 megacycles with continuous-wave powers 
of the order of one kw, is such that the individual 
meteor echoes are usually well separated in time. 

Over an oblique path of the order of 800 miles, 
however, the mean duration of received echoes may be 
expected to be considerably lengthened. For the most 
favorably situated trails, the increase may be as much 
as 20 times. When the pertinent statistical and geo- 
metrical factors are taken into account, the probability 
of at least one echo of detectable strength being pres- 
ent at any given time can be shown to be very high. 

In order to verify this expectation experimentally, 
it is necessary so to choose the wavelength, time of 
day, and season of the year that transmission possi- 
bilities (4) and (5) above are ruled out. Elimination 
of possibility (5) is important, since sporadic-E clouds 
of ionization located to one side of the transmission 
path of interest (and so not readily detectable as such) 
ean nevertheless make a perceptible contribution to 
the total signal observed over the desired path by in- 
direct backscattering from the ground. Over a path 
of 800 miles, at the frequencies of interest, mecha- 
nisms (1), (2), and (3) may not be expected to be of 
significance. 

Experiments have been conducted over paths of ap- 
proximately this length, at a frequency close to 14 
megacycles, with possibilities (4) and (5) ruled out 
with the aid of a scatter-sounding apparatus which 
has been described elsewhere (7,5). Background trans- 
mission, having characteristics consistent with the 
meteoric echo explanation, has been found on all oc- 
easions on which the experiment could be conducted 
without ambiguity. Transmitted powers of the order 
of 500 w were used, together with antenha gains of 
6-8 db. With standard communications equipment, at 
locations reasonably free of noise and reasonably fav- 
orable to low-angle radiation, a signal well above re- 
ceiver noise level may be expected at the distant point. 

This signal is subject to strong fading. It will be 
found to dip occasionally into the noise level, yet 
often rise very far above. It is consistent enough, hov- 
ever, for hand-keyed telegraphy provided that suit- 
able automatic volume control or limiting circuits are 
used. 


Appreciable increases in transmission distance and 
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transmission frequency have been found to cause the 


continuous background signal to disappear, Jeaving 
only isolated meteor echoes, or bursts. 

The practical usefulness of this form of transmis- 
sion stems from the fact that for point-to-point com- 
munication between locations of the order of 800-1000 
miles, the possibility of dispensing with the usual 
procedure of changing frequency two or three times 
a day in order to follow diurnal changes in the regular 
layers is offered. If a nominal increase in transmitted 
power over the value customarily used for layer-propa- 
gated transmission over circuits of this sort would be 
acceptable, it appears that meteor reflections could be 
relied on to provide usable transmission when other 
methods had failed. The use of one frequency through- 
out the 24 hr not only simplifies transmitter design 
and operation, but also conserves valuable space in 
the radio spectrum. 

The signal obtained in the above-mentioned tests 
could be accounted for in part as another manifesta- 


tion of the “ionospheric forward-scattering” suggested 
as taking place at 50 megacycles (2). It is too early 
to discuss this possibility in detail. However, it is 
clear that meteors play a very large part in the 15- 
megacycle experimental observations. On theoretical 
grounds, it appears that meteors alone could account 
for the observed signal. 


A more detailed account of this work is published 
elsewhere (4). 
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Comments and Communications 


Rapid Aerial Survey of Gulf Stream with 
Camera and Radiation Thermometer* 


During the cold half of the year a sharp discon- 
tinuity of surface temperature (often amounting to 
20° F in less than 100 yd) occurs along the northern 
border of the Gulf Stream. The recent discovery (1) 
of meanders in the Gulf Stream has stimulated efforts 
to devise rapid means for surveying its course, and 
we (Parson and Stommel) decided to investigate the 
possibility of tracing the thermal discontinuity on the 
ocean surface by flying an infrared detector along it. 

A Goylay detector (2) is exposed alternately to the 
sea surface and to a reference black body in the instru- 
ment by means of a rotating shutter. The temperature 
of the black body is adjusted by admitting hot or cold 
water into it until the chopped signal from the Golay 
cell is nulled. Were there no absorption and emission 
of thermal radiation by the atmosphere between the 
cell and the sea, the temperature of the black body 
would be that of the sea surface. In practice, however, 
aminimum altitude of 1000 ft is safe over long ocean 
fights. Enough radiation from the sea penetrates the 
lowest 1000 ft of the atmosphere to make the sharp 
thermal discontinuity easily detectible, although the 
actual temperature of the sea surface is not indicated 
by that of the black body. 

To date three surveys have been made. Positions of 
the thermal discontinuity on Nov. 26, 1952 are shown 
in Fig. 1 by dots; the visual evidence of the northern 

‘Contribution No. 597 of the Woods Hole Oceanographic 
Institution, work supported by the Bureau of Aeronautics 


and the Office of Naval Research. A Navy PBY airplane 
carried the apparatus. 
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edge of the Stream cited by Kielhorn (3) (contrast 
in color and sea-state) was confirmed. A wide angle 
(80°) time lapse (72 frames/min) motion picture 
camera directed straight ahead (von Arx) recorded 
visual evidence of the edge of the Stream at positions 
marked by segments of curves on the figure. The gen- 
eral appearance of the course of the Stream is similar 
to that obtained by ship (4). 

The primary obstacle to extending this type of sur- 
vey to areas further to the east is the range and en- 
durance of aircraft; but it does seem quite clear that 
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an airborne infrared detector is capable of providing 
an almost synoptic oceanographic chart of surface 
thermal gradients over a much greater area and in a 
shorter time than can be obtained using surface 
vessels. 

Henry STOMMEL 

W. S. von Arx 

D. Parson 

W. S. RicHarpson 
Woods Hole Oceanographic Institution 
Woods Hole, Massachusetts 
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Terminology of Pigment Cells 


At a conference’ on the Biology of the Normal and 
Atypical Pigment Cell we presented our suggestions 


‘for the revision of the terminology of pigment cells. 


The need for this revision has become apparent with 
the increasing activity in melanin research being ecar- 
ried out by the many investigators in diverse fields. 

Investigators in biology and medicine at the present 
time are using different terms for the same cell. For 
example, the term melanophore which has long been 
used by biologists refers to certain dentritic-shaped 
cells in the skin of fish, amphibians and reptiles which 
have “contractile” properties. The melanin contained 
in the melanophores may, in response to certain 
stimuli, disperse into the dendrites or concentrate in 
the perikaryon, thus accounting for the color change. 
In human cytology and pathology the term melano- 
phore is a macrophage. Similarly, the term meiano- 
blast is used by medical investigators for the mature 
cell elaborating melanin, whereas in biology the term 
melanoblast refers to an immature pigment cell dur- 
ing its migration from the neural crest. The confusion 
of terminology is apparent when the terms used by 
biologists and medical investigators are compared as 
in Table 1. 

TABLE 1 


PRESENT TERMINOLOGY OF PIGMENT CELLS 


Biology Medicine 


Mature melanin-forming Melanophore* Melanoblastt 
eell 


Immature melanin- Melanoblast No term 


forming cell 

Cell with phagocytized Macrophage Melanophore 
melanin 

**Contractile’’ cell Melanophore Melanophore 


* Melanophore, melanin-bearing cell (melas Gr. black ; phore 
Gr. to bear). 

~ Melanoblast, immature melanin cell (melas Gr. black ; 
blast Gr. germ). 


1Third Conference on the Biology of the Normal and 
Atypical Pigment Cell, held in New York, November 1951. 
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It is noted from the actual translation of the words 
melanophore and melanoblast that in their present 
usage these terms do not connote the meaning desired, 
The term melanoblast for the mature pigment-form- 
ing cell as originally suggested by Bloch is objection- 
able because in the modern cytological sense the suffix 
blast is applied to immature cells which differentiate 
into mature cells (for example, erythroblast, lympho- 
blast, and leukoblast) . 

The terms listed in Table 2 represent the consensus 
of opinion of investigators? in melanin research jn 
the United States and Europe. 


TABLE 2 
RECOMMENDED TERMINOLOGY or PIGMENT CELLS 


Mature melanin-forming 


eell Melanocyte 
Immature melanin-form- 
ing cell Melanoblast 
Cell with phagocytized Macrophage (or melano- 


melanin phage) 
**Contractile’’ cell Melanophore 


This nomenclature of pigment cells has been adopted 
by the National Research Council, Committee on Pa- 
thology, Subcommittee on Onocology, and is used by 
contributors to the book Pigment Cell Growth, edited 
by Myron Gordon, Academic Press, New York. 

Tuomas B. Firzparrick 
Aaron BuNSEN LERNER 
Department of Dermatology 
University of Oregon Medical School Hospitals 

and Clinics, Portland 

2The following were consulted either personally or by 
letter: Arthur C. Allen, 8S. W. Becker, Sr., 8S. W. Becker, Ir, 
H. 8S. Bennett, R. E. Billingham, Helen O. Curth, A. J. Dalton, 
H. Eastlick, Edward A. Edwards, Peter Flesch, Benson Gins- 
burg, Myron Gordon, Marie L. Hesselbach, H. Z. Lund, H. §. 
Mason, P. B. Medawar, Hamilton Montgomery, George Pack, 


Mary E. Rawles, G. P. DuShane, E. F. Traub, I. P. Trinkaus, 
Fred Weidman, Helen Wilder, George B. Wislocki. 


Miseducation of the Public in 
Scientific Matters 


Today miseducation of the public in scientific mat- 
ters has become a multi-million dollar industry. As a 
consequence, all the means of mass communication are 
being turned upon the public to flood it with “scien- 
tifie facts” about chlorophyll, about cigarettes, about 
new drugs, about food, about one’s body—indeed, 
“scientific facts” about almost everything vital to one’s 
very existence. 

Unfortunately many of these scientific facts are in- 
sidiously concocted by slick advertising copywriters. 
More are ground out by authors of uncritical, sensa- 
tionalized magazine articles. Still others are eagerly 
conveyed by warm, friendly voices on radio and tele- 
vision. Some are invented by novelists and playwrights 
purely as literary devices. And finally there are the 
scientific facts poured out by faddists, cultists, pseudo- 
scientists, and skillfully camouflaged quacks—who 
sometimes become authors of best sellers. 

In 1947 W. Wendell Raézim Jaunched a one-man 
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campaign in the Metropolitan New York area to pro- 
vide the public with honest, authentic science informa- 
tion and to combat the kind of miseducation mentioned 
above. For three years Mr. Razim worked indefati- 
gably to establish a regular general science radio or 
television program in this area. For three years he 
was repeatedly turned away by a total of 17 radio 
and 7 television stations. But finally by grim deter- 
mination he won. The result was the radio series 
Science for the Peaple, which made its debut over 
WEVD on February 3, 1950. 

At this writing, Science for the People still re- 
mains, to our knowledge, the only regular general 
science radio program directed and produced by any- 
one in the entire Metropolitan New York area, despite 
the fact that this area boasts some two dozen radio 
stations that duplicate many other kinds of broad- 
casts ad nauseum. 

In its several years’ existence, Science for the People 
has come to enjoy the respect and cooperation of 
many professional science associations as well as in- 
dividual scientists and educators. As a consequence it 
has been able to present well over 100 distinguished 
scientists and educators in interviews and panel dis- 
cussions. A list of topies discussed would include ecan- 
cer, heart disease, polio, surgery, research to prevent 
blindness, research to prolong youth, care of the teeth, 
hypnotism, psychoanalysis, child psychology, rehabili- 
tation of the disabled, social case work, narcotics, aleo- 
holism, rainmaking, space travel, guided missiles, the 
solar system, microchemistry, fossils, ceramics, and 
many more. 

Uniike more conventional science programs Science 
for the People has consistently exposed misleading 
advertisements, exaggerated science articles, pseudo- 
scientific books, and the literature of quacks, cultists, 
and faddists. It has endeavored to provide accurate 
science news, often including reports of the Federal 
Trade Commission and the Food and Drug Admin- 
istration missing in the popular press. Finally, it has 
attempted, as far as possible, to act as a clearing house 


for science information by answering questions sub- 
mitted by listeners. In this respect it has often been 
able to help people with serious problems who knew 
not where else to turn. 

WEVD has most generously donated the broadcast 
time. However, during the first 18 months Mr. Razim 
finenced all other operating expenses from his per- 
sonal funds. Mr. Razim also conducted all literature 
searches, gathered and checked news reports, arranged 
interviews, prepared scripts, conducted campaigns to 
publicize the series, answered all correspondence, and 
even did all the required typing. But in the summer 
of 1951, Mr. Razim, faced with a seige of ill health, 
was forced to seek outside help. To prevent the demise 
of Science for the People, he persuaded a small nu- 
cleus of enthusiastic colleagues to join him in estab- 
lishing a non-profit organization, Science for the 
People Foundation. 

This foundation, with membership open to public- 
spirited scientists, educators, and Jaymen, has several 
basic objectives. It is seeking to expand the services 
of Science for the People and eventually to make 
transcriptions available to other stations throughout 
the country. It plans to renew attempts to initiate a 
second program on one of the major networks—hope- 
fully, a television series. It would like to provide on 
the spot interviews, coverage of all major science con- 
ventions, and an adequate question bureau service to 
listeners. Finally, if funds permit, it hopes to make 
free literature available to the public and to publish 
an official organ. 

Obviously the success or failure of this organization 
will depend in part upon the extent to which it ean 
arouse the scientifically trained to contribute (time, 
money, or both) toward achieving these objectives. 
And so, perhaps the ultimate history of Science for 
the People Foundation will be of interest to the social 
scientist as a social experiment. 

IRENE T. JONES 
Science for the People Foundation 
329 Palisade Avenue, Jersey City, New Jersey 


Book Reviews 


Handbuch der Pflanzenkrankheiten (Sorauer) Bd. 
VI, 1. Lief.: Pflanzenschutz. 2nd ed. O. Appel et 
al., Eds. Berlin-Hamburg: Paul Parey, 1952. 448 
pp. DM 78. 

This book, the first part of volume VI of the Hand- 
buch, is devoted to a presentation of the economic as- 
pects and the problems of plant protection. The com- 
panion volume, dealing with control of plant diseases 
and insect injuries, will appear later. Twelve years 
have passed since the last revision of this well-known 
publication. This volume has a table of contents and 
an extensive index to help the reader in finding any 
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subject of interest. The statements made are conven- 
iently documented by citations to the related literature 
in footnotes that frequently occupy more space than 
the text. 

The first section, prepared with the cooperation of 
H. Morstatt, of Berlin-Dahlem, deals with the eco- 
nomi¢ importance of plant protection, and discusses 
such topics as the kind and extent of damage caused 
by diseases and insects, the cost of plant-protective 
measures, results obtained, insurance against crop 
damage, and the government and plant protection. 

The second section, by H. Braun of Bonn, deals 
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with the problems of plant protection and the meas- 
ures to be taken, such as the prevention of the ap- 
pearance of plant diseases and cultural measures, in- 
cluding rotation, selection of seed, time and depth of 
planting, and spacing of plants. Dr. Braun discusses 
at length the many problems of soil sterilization, in- 
eluding its applicability and limitations, mechanical 
measures, and sterilization by means of electricity, 
heat, and chemicals. All chemicals known to possess 
soil-sterilizing properties are assessed, brief directions 
for their use are given, and the organisms controlled 
are listed. 


A third section, by G. Gassner of Braunschweig, is 


devoted to the treatment of seeds and propagative 
plant parts. He discusses methods and materials used 
and their applicability to various kinds of seeds, as 
well as to tubers, bulbs, and cuttings. 

In the final section Dr. Braun deals with the prob- 
lems concerned with quarantines such as the economic 
significance of the spread of plant diseases and pests, 
the purpose of quarantine, the economic and biolog- 
ical bases of quarantines, and the measures that need 
to be taken to carry them out. 

The book is a valuable addition to the literature 
relating to plant protection. M. F. Barrvs 


Department of Plant Pathology 
New York State College of Agriculture 
Cornell University 


Cancer in Man. Sigismund Peller. New York: Inter- 
national Univs. Press, 1952. 556 pp. Illus. $12.00. 
Cancer in Man is one of the most provocative and 

could become one of the most controversial books in 

the field of oncology. Primarily it is neither a text 
nor a reference book, but the review of a long career 
in cancer epidemiology. 

The book is purposefully organized and intensely 
written. It is well indexed and includes an extensive 
bibliography. Three sections in turn (1) deal with 
cancer research, (2) lay the foundation for the au- 
thor’s epidemiological solution to the problem of can- 
cer, and (3) present the solution. Part 1 on “Pathol- 
ogy of Human Cancer” includes a well-organized and 
generally satisfactory review of cellular concepts and 
histogenesis and the philosophy underlying these con- 
cepts. New and old observations have been woven to- 
gether into a readable and useful summary, which is 
well annotated to serve as a source book for the ad- 
vanced student and research worker. Although the 
author has obviously followed experimental literature 
carefully, his interpretations of the “outstanding re- 
sults of experimentation” and “evaluation of the ex- 
perimental trend” are founded on a philosophy of 
clinical empiricism and appear rather superficial to 
the experimentalist. This is reflected in his ultimate 
rejection of modern cellular and biochemical hypothe- 
ses in favor of a modification of the century-old but 
now almost meaningless irritation theory of Virchow. 
Although the research worker may rebel at the au- 
thor’s conclusions, he will find in them a powerful 
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stimulus to the much needed self evaluation of his 
own experimental approach to the cancer problem. 

In Part 2, “Epidemiology of Cancer,” is a lengthy 
review designed to support the author’s thesis that 
cancer is an immunizing disease, one kind of which 
tends to protect the individual against development 
of a second cancer. Here one finds a curious mixture 
of speculation, selected statistical data, and the casual 
rejection of conflicting views. Among the latter, the 
author discards all concepts of organ specific cancer 
susceptibility on a hereditary basis as “inconclusive.” 
He is highly critical of the 1937-39 surveys carried 
out by the Public Health Service in 10 major cities 
in the U.S., but unfortunately does not refer to the 
improved surveys in these’ same cities in 1948-49, 
although these appeared beginning in 1950—an earlier 
date than many other papers that he reviewed. The 
studies by Shields Warren and his associates on the 
occurrence of multiple cancer are also discounted as 
inadequately controlled and hence inconclusive. 

Part 3 presents Dr. Peller’s immediate solution to 
the cancer problem. Based on acceptance of his fore- 
going analysis, he contends that a cancer control pro- 
gram can be based on deliberate efforts to encourage 
the development of skin cancer, which is curable in 
most cases, and that such cured cancer patients will 
then usually be immune to development of an inter- 
nal, highly fatal type of cancer. Such a program 
would allegedly reduce cancer mortality by approxi- 
mately 90%. 

As a whole, Cancer in Man will appeal to few; in 
parts it will be unacceptable to most people who have 
directed their efforts toward the solution of this prob- 
lem. The book is stimulating, but not convincing. Pel- 
ler’s theses of a newer and better cancer control and 
on the reorganization of research efforts will hardly 
find better acceptance now than when previously 


offered. L. 
Detroit Institute of Cancer Research and 
Wayne University College of Medicine 


Scientific Book Register 


The Comets and Their Origin. R. A. Lyttleton. New 
York: Cambridge Univ. Press, 1953. 173 pp. Illus.+ 
plates. $5.00. 

America’s Ancient Civilizations. A Hyatt Verrill and 
Ruth Verrill. New York: Putnam, 1953. 334 pp. Illus. 
+ plates. $5.00. 

Proceedings of the International Congress on Analytical 
Chemistry, Oxford, England, September 4-9, 1952. 
Under the patronage of The International Union of 
Pure and Applied Chemistry. Cambridge, Eng.: W. 
Heffer, 1953. 493 pp. Illus. + plates. 42s. 

Cacti and Succulents. G. Gilbert Green. New York-Lon- 
don: Pitman, 1953. 238 pp. Illus. + plates. $7.00. 

The Common Sense of Science. J. Bronowski. Cam- 
bridge, Mass.: Harvard Univ. Press, 1953. 154 pp. 
$2.00. 

Differential and Integral Calculus. Philip Franklin. New 
_York-London: McGraw-Hill, 1953. 641 pp. Illus. $6.00. 

The Psychiatrist and the Law. Winfred Overholser. New 
York: Harcourt, Brace, 1953. 147 pp. $3.50. 
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LABORATORY GAS METER 


e An improved, portable, low resistance, 
direct reading model 


GAS METER, Dry Test, Laboratory Model, 
A.H.T. Co. Specification. For measurements of 
gas flow or gas volumes in basal metabolism by the 
Douglas bag method; for estimating pulmonary 
function; and also for urea determinations by the 
aeration method, etc. 

The dial is approximately 6 inches diameter, 
graduated to 1 liter in 10 ml divisions, and con- 
tains four small cumulative dials which permit 
totalizing readings up to 10,000 liters. Other im- 
provements include side arms for attachment of 
corrugated rubber tubing 1-inch inside diameter, 
vertical openings for permanent attachment of 
thermometer at outlet side and of manometer at 
gas inlet to permit accurate adjustment of gas 
volume, and a carrying handle. All dial pointers 
can be turned back to zero between tests without 
affecting the accuracy of the meter. 


The Meter is latest Glover two-diaphragm slide- 
valve dry gas type, specially geared for laboratory 
use with soft conditioned leather bellows, 11 inches 
diameter, to provide uniform travel of the large 
pointer with minimum pressure. Accuracy is within 1/2%, 
and, with proper care and periodic recalibration in the 
laboratory—which can be accomplished simply by dis- 
placing a known volume of air with tap water in a large 
bottle—precision in use is close to that obtainable with 
a wet test meter. 


6023-A. oe Meter, Dry Test, Laboratory Model, 
A.H.T. Co. Specification, as above described, 

complete with threaded metal cap-type closure 

for vertical opening of inlet fitting and solid 

rubber stopper for sealing vertical opening of 

outlet fitting, but without thermometer or 


6024-C. Manometer, U-Type, for water filling; with open end and 
threaded swivel ps ling for attachment to 6023-A Gas 
Meter. paetes of a readily replaceable glass U-tube 
made of Pyrex brand glass of uniform bore, mounted be- 
tween Bakelite brackets, attached to metal riser-pipe 
assembly which connects one top end to gas meter. Range 


75 mm above and below a central zero. With swivel 
= ling with threads li/ 16-inch x 18 threads per inch, 
1.95 


ARTHUR H. THOMAS COMPANY 


WEST WASHINGTON SQUARE 
PHILADELPHIA 5, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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RESEARCH 
BIOCHEMICALS 


For 
INVESTIGATIONAL USE 


WRITE FOR 


NEW 
CATALOGUE 


#8 998 


Listing over 900 
Research Biochemicals 


TYPICAL NBCo. PRODUCTS 
AMINO ACIDS 


A complete selection of more than 90 amino 
acids of maximum purity. Including natural L - 
synthetic DL and resolved L and D amino acids. 


NUCLEOPROTEINS PURINES 
PYRIMIDINES 


Adenosine Triphosphate * Adenine + Adenylic 
Acid * Cozymase * Cytidine Cytidylic Acid 
sine * Desoxyribonucleic Acid * Fructose and Glu- 
cose Phosphates * Glutathione * Guanine and Salts + 
Guanylic Acid Hypoxanthine Inosine Nucleates 
Ribose Nucleic Acid Desoxyribonucleic Acid 
Ribose * Protamine * Thymine Uracil + Uridine 
* Uridylic Acid * Xanthine + Xanthosine. 


“VITAMIN FREE” CASEIN 
(Hot Alcohol Extracted) 


A valuable source of protein nitrogen of excep- 
os > incorporation into diets to produce 
vitamin encies. 


MISCELLANEOUS BIOCHEMICALS 


Glutamine * Heparin + Lysozyme 
* Crystalline Vitamins rystalline Carbohydrates 
* Fatty Acids * Growth Factor —-* Enzymes 
* Biological Test Diets * Alkaloids. 
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Publications Received 


Boxwood Pests and their Control. Bull 565. John C, 
Schread. New Haven, Conn.: Connecticut Agricultural] 
Experiment Station, 1953. 11 pp. Illus. 

Chlorophyll 1953. Walter H. Eddy. American Chlorophyll 
Division. Lake Worth, Fla.: Strong, Cobb & Co., 1953, 
60 pp. 

Die Entwickelung der Monascidien. Tweede Reeks, Deel 
XLIX, No. 2. L. v. Ubisch. Amsterdam: Koninklijke 
Nederlandse Akademie van Wetenschappen, afd, 
Natuurkunde, 1952. 56 pp. +11 pls. 

Expert Committee on Hepatitis. First Report. Technical 
Report Series, No. 62. Geneva: World Health Organi- 
zation, 1953. 26 pp. 20¢. 

Faunal and Archeological Researches in Yucatan Caves, 
Bull. 33. Robert T. Hatt, Harvey I. Fisher, Dave A, 
Langebartel and George W. Brainerd. Bloomfield Hills, 
Mich.: Cranbrook Institute of Science, 1953. 119 pp. 
+4 pl. $2.50. 

High Energy Nuclear Physics. Proceedings of the Third 
Annual Rochester Conference, Dec. 18-20, 1952. H. P. 
Noyes, M. Camac and W. D. Walker, Compilers and 
Eds. Rochester, N. Y.: University of Rochester; New 
York: Interscience, 1953. 110 pp. $2.00. 

Improvement of Oil Gas Substitutability for Natural 
Gas by Pressure Gasification. D. L. Nicol, J. J. Guyer, 
E. F. Searight, and H. R. Linden. Chicago: Institute 
of Gas Technology, 1953. 36 pp. $2.50. 

Microlepidoptera of New Guinea. Results of the Third 
Archbold Expedition (American Netherlands Indian 
Expedition 1938-1939). Part 1. A. Diakonoff. Amster- 
dam: Koninklijke Nederlandse Akademie -an Weten- 
schappen, afd. Natuurkunde, 1952. 167 pp. Illus. 

Pioneering in Aeronautics. Recipients of the Daniel Gug- 
genheim Medal, 1929-1952. New York: Guggenheim 
Medal Board of Award, 1952. 147 pp. Illus. $1.00 paper, 
$2.00 cloth. 

Prolonged Illness. Proceedings of the Second Regional 
Meeting, Pittsburgh, March, 1952. Pub. No. 93. Chi- 
eago, Ill.: Research Council for Economie Security, 
1952. 40 pp. 

Scope, Procedure, and Interpretation of Survey Studies. 
Industrial Water Resources of Canada, Water Survey 
Report No. 1. J. F. J. Thomas. Ottawa: Canada De 
partment of Mines and Technical Surveys, 1953. 
69 pp. 75¢. 

South African Pollen Grains ond Spores. Part 1. E. M. 
van Zinderen Bakker. Amsterdam: A. A. Balkema, 
1953. 88 pp. Illus, 

Study Abroad. International Handbook. Fellowships, 
Scholarships, Educational Exchange. Vol. V. Paris: 
UNESCO, 1952. 436 pp. 

Sur le Caractére Organisé de la Pluie au Congo Bel§e. 
Bureau Climatologique, Commun. 6. F. Bultot. Brussels, 
Institut National pour 1’Etude Agronomique du Congo 
Belge, 1952. 16 pp. Illus, 80 fr. 

Transactions of the American College of Cardiology. 
Vol. II, 1952. Bruno Kisch, Ed. New York: American 
College of Cardiology, 1953. 252 pp. Illus. 

Transistors Today and Tomorrow. New York: Radio 
Corporation of America, 1953. 24 pp. Illus. 

The Truth about Krebiozen. Chicago, Ill.: Krebiozen 
Research Foundation, n.d. 36 pp. 

Visibility. A Bibliography. Jack Weiner and Morris ©. 
Leikind. Reference Department, Technical Information 
Division. Washington, D. C.: Library of Congress, 
1952. 90 pp. 65¢. 
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Researcher Forbes had bleary orbs, 
Cramped digits, inflamed pleura; 
Until a friend, who feared the end, 
Tipped him off to CONTOURA* 


*THE PORTABLE PHOTO-COPIER 


Cuts as much as 80% off copying time. Copies any- 
thing, anywhere. Fits in briefcase. Light and easy to 
use. ONLY one that copies curved text near binding 
of thick volumes. 


For permanent copies of magazine articles, excerpts from 
books, lecture notes, diagrams, charts, graphs, reports, letters, 
lab notes, tables, photos, documents. Anything inted, 
written, typed or drawn up to 8%” x14”. Use wherever 
the material-to-be-copied is. Save time, energy, errors when 
copying material for theses, lectures, magazine articles and 
book manuscripts. Makes letter-perfect copies in seconds. 


A + A 
Research model, $39; Legal model, $59. both complete. 
WRITE FOR FREE FOLDER 


F. G. LUDWIG ASSOCIATES 
350 High Street Deep River, Conn. 


Adenosine Triphosphate (ATP); Amygdalin; Amylase; 
Animal Lecithin; Ascorbic Acid Oxidase; Bacitracin; 
BAL; Biotin, cryst.; Caffeic Acil; Carotene, cryst.; 
Catalase; Cellulase Chlorogenic Acid; Chorionic 
Gonadotropin; Circulatory Hormone; Colchicine; Cy- 
tidylic Acid; Cytochrome C; Dehydroascorbic Acid; 
Diacetunamine; Dihydroxyacetone; Dihydroxyphenyla- 
lanine (DOPA); Dipyridyl; Edestin; Emulsin; Ery- 
thritol; N-Ethylpiperidine; Fibroin; Folic Acid; 


Galacturonic Acid; Gentisic Acid; Girard Reagents P @ 


and T; Gliadin; Glucose Pentaacetate; Glucuron’- 
Acid; Glyceraldehyde; Glyceric Acid; Heparin; Horde 
nine; Hyaluronidase; Hydrindene; 2-Hydroxyadipalde- 
hyde; Humulon; Indan; Isoascorbic Acid; Isopropyl- 
arterenol; Kojic Acid; Kynurenic Acid; Lanthionine; 
Lipase; Lysozyme; Lyxose; Malononitrile; Maltase; 
Melezitose; Mesobilirubinogen; Muscle Adenylic Acid; 
p-Nitrophenylphosphate; Nucleoprotein; Orcinol; Pan- 
creatin; Pantothenyl Alcohol; Penicillinase; Peroxidase; 
Phenazine; Phenylpyruvic Acid; Phloridzin; Phosphory- 
lase; Piperin; Porphyrindine; Protamines; Protoporphy- 
rin; Pyridoxal; Pyridoxamine; Pyrocatechuic Acid; 
Pyruvic Aldehyde; Ribonuclease; Saccharic Acid; Sal- 
mine; Serine Phosphoric Acid; Spermidine; Spermine; 
Thioacetic Acid; Thiocytosine; Thyroxine; Trigonelline ; 
Triphenyltetrazolium Chloride; Tripyridyl; Trypsino- 
gen; Tyrosinase; Tyrothricin; Urease; Uricase; Uri- 
dine; Vitellin; Xanthosine. 


Ask us for others! 


DELTA CHEMICAL WORKS 


23 West ‘60th St. New York 23,N.Y. 


Telephone Plaza 7-6317 


ELECTROPHORESIS-SCHLIEREN APPARATUS 


complete multi-purpose units for... : 


Both models of Aminco Electrophoresis Apparatus constitute 
complete electrophoresis laboratories in single, compact units. 
They incorporate precise schlieren optics in an air-conditioned 
space, automatic integral refrigeration system, built-in line- 
voltage-regulated and current-stabilized high-voltage power 
supply, rapid internal dialysis facilities, and temperature-regu- 
lated water bath. 


Aminco-Stern universal re- Aminco portable model for 
search model for large out- 


routine research and clini- 
put and a wide variety of 


sample volumes. 
BULLETIN 2175-K 


cal use on a smaller scale. 
BULLETIN 2281-K 


June 5, 1953 


AMERICAN INSTRUMENT COMPANY, 


INC. 


Silver Spring, Maryland « In Metropolitan Washington, D. C. 


b 
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Routine clinical analysis Macro-preparative work * 
Adsorption Industrial re. control 
Electrophoresis research Diffusion turbidity measurements 
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olongmans Books 


THE GEOGRAPHY OF THE FLOWERING 
PLANTS 
By R. D. O. Good, University College, 
Hull. Second Edition. April 1953. 452 pp. 
10x 6%”. 75 figs. 16 plates. 9 maps in 
color. $10.00. 


THE TROPICAL WORLD 
By Pierre Gourou, College of France. 
Translated by E. D. Laborde, Harrow 
School. Ready, July 1953. About 176 pp. 
Figs. 16 plates. Geography of the tropical 
regions. About $3.50. 


THE RESTLESS ATMOSPHERE 
By F. K. Hare, McGill University. (Hutch- 
inson’s University Library.) About 175 
pp. 40 figs. Weather and climate. Text, 
$1.80; Trade, $2.40. 


THE GEOGRAPHY OF TOWNS 
By A. E. Smailes. (Hutchinson’s Univer- 
sity Library.) Ready, Aug. 1953. About.200 
pp. 11 maps. Location and growth of 
towns. Text, $1.80; Trade, $2.40. 


MAPS AND THEIR MAKERS 


By G. R. Crone, Librarian of the Royal 
Geographical Society. (Hutchinson’s Uni- 
versity Library.) Ready, Aug. 1953. About 
180 pp. Figs. The history of cartography. 
Text, $1.80; Trade, $2.40. 


THE TOOLS OF SOCIAL SCIENCE 


By John Madge, formerly of the Univer- 
sity of Bristol. Ready, July 1953. About 
332 pp. Methods, documents, observation, 
interviews, experiments. About $5.00. 


AIRCRAFT PROPULSION 


By A. W. Morley, formerly of College of 
Aeronautics, Cranfield. April 1953. 221 pp. 
10x6%”. 115 figs. Theory and perform- 
ance. $5.50. 


LONGMANS, 
GREEN & CO., Inc. 


55 Fifth Avenue 
New York 3, N. Y. 
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Meetings & Conferences 


June 9-13. American Dermatological Association. Lake 
Placid Club, Essex County, N. Y. 

June 10-12. Research and Development Associates (An- 
nual). Mayflower Hotel, Washington, D. C. 

June 10-20. General Chemistry and Analytical Chemistry 
Workshop. Pennsylvania State College. 

June 11-13. International College of Surgeons. Vienna. 

June 12-13. Wilson Ornithological Club. Cheboygan, 
Mich. 

June 12-14. American Medical Technologists (Annual), 
Hotel Hollenden, Cleveland, Ohio. 

June 14-18. American Society of Medical Technologists 
(Annual). Brown Hotel, Louisville, Ky. 

June 14-18. Canadian Gas Association. Windsor Hotel, 
Montreal. 

June 15-17. American Society of Agricultural Engineers 
(Annual). William Penn Hotel, Pittsburgh. 

June 15-17. American Neurological Association (An- 
nual). Hotel Claridge, Atlantic City, N. J. 

June 15-18. American Society of Mammalogists. Amer- 
ican Museum of Natural History, New York. 

June 15-18. American Chemical Society Organic Chem- 
istry Symposium. University of Michigan, Ann Arbor. 

June 15-19. American Society of Civil Engineers. Miami 
Beach, Fla. 

June 15-19. Canadian Medical Association (Annual), 
Winnipeg. 

June 15-19. Symposium on Molecular Structure and 
Spectroscopy. The Ohio State University, Columbus. 
June 15-19. American Institute of Electrical Engineers 
(Summer General). Chalfonte-Haddon Hall, Atlantic 

City, N. J. 

June 15-20. American Association for the Advancement 
of Science. Pacific Division. Santa Barbara, Calif. 
June 15-20. Astronomical Society of the Pacific (with 

AAAS), Santa Barbara, Calif. 

June 15-20. Western Society of Naturalists (with AAAS). 
Santa Barbara, Calif. 

June 15-Sept. 4. Gordon Research Conferences, sponsored 
by AAAS. Colby Junior College, New London, N. H., 
and New Hampton School, New Hampton, N. H. 

June 16-17. Symposium on Impurity Phenomena. Re- 
search Laboratory, General Electric. Schenectady, 

June 16-18. Division of Physical and Inorganic Chem- 
istry. Summer Symposium. Schenectady, N. Y. 

June 16-18. American Meteorological Society (with 
AAAS). Santa Barbara, Calif. 

June 16-19. Medical Library Association (Annual). Salt 
Lake City. 

June 16-24. International Congress on Electro-acoustics 
and Symposium on Sound Insulation of Light-weight 
Structures. The Hague, Hilversum, Delft, Eindhoven. 

June 18. Symposium on Crystal Chemistry as Applied to 
Ceramics. MIT, Cambridge, Mass. 

June 18-20. American Physical Society. University of 
Rochester, Rochester, New York. 

June 18-29. International Congress of Industrial Chem- 
istry (26th). Paris. 

June 19-21. Society for Applied Anthropology. University 
of Chicago. 

June 19-21. Symposium of the Society for the Study of 
Development and Growth (12th). University of New 
Hampshire, Durham. 
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PHOTOVOLT 


Line-Operated Electronic design freed low tha can 
MULTIPLIER-PHOTOMETER Indlpensable for the study of living ‘alla, bacteria, 


organisms and other material too transparent to be seen with ordinary 7A 
Mod 520-M bright field microscopes. Eliminates the need for staining. Many in- big 
af dustrial, as well as biological, applications. 
@ Can also be used for ordinary bright field microscopy. Model MPE ue 
allows continuous transition from bright field to phase contrast. : 
@ Extremely simple to use. No diaphragm adjustments. x 
@ Highest revolving power is 
@ No special illumination required. 
@ Choice of 4 contrasts: Bright-high, medium and low, Dark-low. 


MODEL MPE: Magnification 50-1500X. Large 
| research _ stand with coarse and fine focusing, 

ical stage. Rack and 
pinion substage phase condenser. Triple revolving 
noseplece with phase objectives: 10X, 40X 100X 
(oll immersion). Eyepieces: 5X, 10X, 165X. 


only $265 


MODEL MPEA: Magnification 32-600X. Medium 
stand with single focusing control. Substage phase 
diaphragm. Triple revolving nosepliece with phase 
objectives: 4X, 10X 40X. Eyepieces: 8X, 15X. 


“Model 3 for bright Meld obeervation ‘only at 
Absorption and flame photometry. Colorimetry through wooden cabinets and 
microscopes. Scintillation measurements. Fluorescence ALL an FULLY GUARANTEE 
trace analysis. Monochromatic color densitometry : 
Z Institutions and rated firms shipped on open account; others send check 
Write for Bulletin #360 to with order or 25% deposit, with balance C.0.D. 


Write for illustrated literature to Dept. R-105 


United Secentifie Co. } 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


04-6 Milk St. 
oston 9, Mass. 


Off the press May 10: 


ANNUAL REVIEW OF MEDICINE 


VOLUME 4 (1953) 


“,. . this valuable review of current progress in selected spheres of medicine will be of 
—— usefulness to workers in academic and research fields.” (J. Clinical Nutrition, 
P 


tember 1952) 
Editor : Contents: Infectious Diseases, W. S. Tillett; Diseases of the Gastroin- 
W. C. Cutting testinal Tract, G. Cheney and C. P. Callaway; Diseases of the Cardio- 
Associate Editor: vascular System, R. J. Bing; Diseases of the Kidneys, F. Hinman Jr.; 
H. W. Newman Diseases of the Reticuloendothelial System and Hematology, L. Whitby; Bs 
Editorial Committee: Nutrition, D. P. Cuthbertson; Allergy, J. Ferrebee; Neoplastic Diseases: 
- & — Some Metabolic Aspects, G. B. Mider; Diseases of the Female Reproduc- 
R. McIntosh tive Systera, C. F. Fluhmann; Vascular Diseases of the Brain, R. Adams 
. Peo and H. M. Vander Eecken; Psychiatry, T. A. C. Rennie; Diseases of the 
ee — Respiratory System, L. F. Davenport; Physical Agents and Trauma: 
i fie Burns and Freezing, H. N. Harkins; Radiology, M. H. Wittenborg; 
Stanford, California Diseases of the Bones and Joints, J. H. Bauer; Obstetrics, F. F. Snyder; 
Price: Tropical Diseases, E. W. Dennis and D. A. Barberian; Plastic Surgery: 
$6.00 plus shipping Wound Care and Skin Grafting, L. T. Byars and P. Randall; Annotated 
og a S. A. end Pan List of Reviews in Medicine, E. M. MacKay. 
(35 cents—elsewhere) Approximately 460 pages Cloth bound Subject and author indexes 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 scientists in the 
leading educational institutions, ‘industrial laboratories, 
and research foundations in 77 countries—at a very 
low cost. 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words, 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—-provided that satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Bacteriologist, Ph.D., doing research in metropolitan area wishes 
academic appointment in smaller city. Box 114, SCIENCE, x 


(a) Bacteriologist; M.S.; twelve years, researcher, one of coun- 
try’s leading companies, interested teaching, research, new products 
developed ; able writer. (b) Ph.D. (Organic Chemistry; Biochem- 
istry) eight years on research staff, important institution; prefers 
teaching, research. For further information, please write Science 
Division, Medical Bureau (Burneice Larson, Director), Palmolive 
Building, Chicago. x 


Biochemist, Ph.D., research-teaching position. Numerous publica- 
tions. Amino acids, proteins, steroids, antibiotics, alkaloids. Avail- 
able September for permanent position. Box 120, SCIENCE. 5/12 


Ph.D. gag, Teaching experience: Zoology, Anatomy, Phy- 
siology, Pharmacology. Research experience: radiobiology, endo- 
crino a Desires teaching or research position. ox 117, 
SCIEN 6/1 


Physiologist: Ph.D. Special training in Endocrinolo (Graduate 
of Veterinary Medicine} desires research position in Endocrinology, 
Physiology or Pharmacology. Box 116, SCIENCE. x 


Zoologist; Ph.D., en experience. Major: Helminthology. 
Minors: and Math. Interested in evolution, ecolo 


Desires teaching and research position. Box 115, SCIENCE. 


Zoology. Master's. Desires or clinical position in 
sitology. Interested in trematodes. Six teaching 
Availabie in August. Box 106, SCIEN 6/5; % 


... A CONFIDENTIAL 


CONSULTING SERVICE 


“The RIGHT Person for the RIGHT Position” 
Please write for details 


SCIENTIFIC — SERVICE 
122 South Michigan Ave. Chicago 


3, WMinois 


(s) Professors in anatomy, pharmacology, physiology; preferably 
older men; $10,000-$12,500. (b) Assistant medical editor; one of 
leading publishing companies; East. (c) Director of research; 
physician with administrative ability, ~~ ound in pharmacology ; 
one of major pharmaceutical companies. (d) Physicist with specific 
in nucleonic instrumentation, in radioisotopes ; 
research appointment in industry ; Midwest. (e) Biochemist experi- 
enced enzyme work, immunologist or chemist; research institution 
specializing in investigation of malignancy; investigators ex- 
perienced in cancer research required. S6-1 Science Division, Medi- 
cal Bureau (Burneice Larson, Director) Palmolive ound, 
Chicago. 


OPEN 


THE ISRAEL INSTITUTE OF TECHNOLOGY 
Haifa, Israel 


Has openings for Full and/or Associate Professorships in the 
following departments: 


Experimental Physics, Mathematics, 
Chemistry and Physical Chemistry, 
Mechanics, Chemical Engineering (Food 
Technology and Biochemistry), Metal- 
lurgy, Aeronautical Engineering, Agri- 
cultural Engineering, Geology. 


- licants should have first-rate prof 1 and Acad 
cations, be willing to integrate themselves into the 
fe of the country and, in due course, to teach in Hebrew. 


Applications with full details should be sent, for trans- 
mission to Haifa, to: 
THE AMERICAN TECHNION SOCIETY 


1000 Fifth Avenue 
New York 28, New York 


Opening: State University Zoology department Southwest. Bache- 
lor’s degree, training in Zoology (Biology); ability to maintain 
instruments, animal colonies, prepare laboratory materials, on 
Box 110, SCIENCE 6/5; 12 


Research Assistant—woman—for Non-clinical Research Depart- 
ment. A Bachelor’s or Master’s Degree in Chemistry or Physics, 
with considerable training in laboratory work. Salary $400.00 per 
month plus full maintenance. Opportunity for part-time graduate 
study nearby or in New York City. Send resumé of training in first 
letter. Box 119, SCIENCE xX 


Technician: Man with histological, physiological, bacteriological 
training, background Chemistry, Physics. Starting salary $3200, 
Liberat Arts College metropolitan New York. Box 118, SCIEN 


—The PLACE 


BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


CLASSIFIED: 25¢ per word, minimum charge $6.00. Use of 
Box Number counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge ac basis 
—provided that satisfactory credit is established. 


Single insertion $19.50 per inch 
7 times in 1 year 17.50 per 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 
ads, must reach a 4 


For PROOFS on 
week: 


display 
s betere date of issue ( riday of every week 


Your sets and files of scientific journals 
us lists tion of periodical files are willing, sell 
us 

f i ke W A3S, J. S. CANN INC. 
at high market prices. Write Dept. ; io 


16 
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EY MARKET PLACE 


BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete librarie: ets and runs—Single 


Also, please send us your want ame 
STECHERT - HAFNER, INC. 
31 East 10th St., New York 3 
WANTED TO PURCHASE ... 
PERIODICALS } fib 


WALTER J. JOHNSON @ 125 East 23rd St.. New York 10, N. Y. 


PROFESSIONAL SERVICES 
A WATIONAL SERVICE RELIABLE and 
ALBERT R 
"ERSONAL SERVICE 


and COLLEGE 
BUREAU 


Member N.A.T.A. 
25 E. Jackson Bivd. Chicago 4, IMinois 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can \ ane 
your book. All subjects considered. New authors welcome. 

VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


Ingredient & New Drug Studies 


TOXICOLOGICAL STUDIES 
LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 
ts 


ANALYSES - 


CONSULTATION - RESEARCH 


‘hae research and consultation in 
Biochemistry, Chemistry, Bacteriology 
and Entomology 
Vitamin assays including biological assays for 


vitamins A, Ds, Ds, E and K ¢ Amino acid 
assays and biological protein evaluations 


Write for price schedule 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 e MADISON 1, WISCONSIN 


LABORATORIES, inc. "ESEARCH 

Founded 1922 
CONSULTATION 
Biclogicel, Mvtritionel, Teaicolegiea! Studies —e ANALYSES 


ond Alfied industries 


for the Foed, Drug 
33rd Street, Long Islend City 1, N.Y. 


June 5, 1953 


SUPPLIES AND EQUIPMENT 
HYPOPHYSECTOMIZED RATS 


Shi to all points via Air Express 
or further information a 
HORMONE ASSAY LABORATORIES, Inc. 


Ave. 


1953 D IGEST 
CARGILE LABORATORY AIDS 


Just write for Digest $ 


R. P. INC. 
117 Liberty St New York 6, N. Y. 


TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 


Swiss Mice 
@ Webster Strain 


4 


e MICROSCOPES 
e ILLUMINATORS 
e MICROTOMES 


Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 


Write to 


ERIC SOBOTKA CO. 


102 West 42nd St. 
New York 36, N. Y. 


For Sale, Physics Journals: complete volumes, unbound ; “Physical 
Review,’ 1905 ; 1910-1952 inclusive. “Reviews of Modern Physics,” 

1938- 1943. “Review of Scientific Instruments, ” 1933; 1935-1943. 
“American Journal of Physics,” 1937- 1952. Fred’ A. — 
Baldwin, Kansas. 
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BACTO 


CONCENTRATION DISKS 


SUPPLIES AND EQUIPMENT 


Bacto-Concentration Disks are for deter- 


: mination of penicillin level in milk, 
0 serum, urine and other body fluids. 
Pharmaceutic awake The concentration disks contain meas- 
| BIOS LABORATORIES, INC. Now You 3s, NY | ured amounts of penicillin. 
" The following standardized materials are 
recommended for this procedure: 
Bacto-Penicillin Disks 
Bacto-Penase Disks 
P. 
R AT Bacto-Subtilis Spore Suspension 
Bred for Research Work by Research Workers Bacto-Whey Agar 
PACIFIC ANIMAL FARMS 
2457 Fletcher Dr., Los Angeles 39, Calif. DIFCO LABORATORIES 


Detroit 1, Michigan 


HORMONE DETERMINATIONS Complete details of this procedure 
F.S.H.—ESTROGEN—PREGNANDIOL— available upon request. 
17 KETOSTEROIDS 
STARKMAN Biological Laboratory @ 461 Bloor Street Wat 


Literature on request 
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THE RICKETTSIAL DISEASES OF MAN 


YOUR 
COPY 
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18 


This symposium volume is a comprehensive survey of the general field of Rickettsial 
diseases in man. Among the contributors appear the names of many of the foremost 
American authorities on this important and relatively new field of medicine. 


The first group of papers includes discussions of the taxonomy, biology, isolation, and 
identification of vectors, and reservoirs of infection of the Rickettsial diseases of man. 
The second group of papers is devoted to discussions of serological reactions, the Weil 
Felix reaction, the complement-fixation and agglutination reactions, and the preparation 
and standardization of Rickettsial vaccines. The final group of papers treats of 
insecticides, methods of their application, and mite controls. 


Many of the 27 contributors to this volume during World War II were on the battle 
fronts in Africa, Italy, France and Germany, protecting our troops and the local pope 
lations wherever Rickettsial diseases prevailed. Rarely, if ever, have the authors of 8 


medical book had so wide and so successful practical experience in the very subjects on 
which they have written. 


To: A.A.AS. Publications 
1515 Massachusetts Avenue, N.W., Washington 5, D. C. 


Please accept my order for one copy of The Rickettsial Diseases of Man (74x 10i, 
cloth bound). My check in correct payment is enclosed ($5.25 to A.A.A.S. members, 96.25 
to those who are not members; u postage.) 
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City Zone State 
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Automatic sample counting with Tracerlab equipment is now standard procedure 
in over 300 + saber LE, adding the Automatic Sample Changer and Tracer- 
graph Printing Timer to either the Autoscaler or Superscaler and the Shielded 
Manual Sample Changer, a unit is obtained which incorporates many outstanding 
and exclusive features. With it an extremely flexible combination of radioassay 
techniques can be handled with ease and precision. 


Automatic equipment gives faster, more accurate and more reproducible data; 
results in a substantial reduction in the technician's time needed for radioassay 
work; frees important laboratory personnel for more productive activities. Twenty- 
five samples can be counted without attention, or the same number of aluminum 
absorbers may be placed over a sample to obtain an absorption curve automatically. 
A large, circular, sample disc is used, thus preventing sample cross contamination 
and eliminating any chance of background buildup next to the G-M tube. 

Samples may be removed and changed at will, without juggling samples, and 
the sample changer controls can be set either for continuous operation, or for one, 
two or three complete cycles only, without any delay between cycles. The Tracer- 
graph, which prints elapsed time, may also be set to time continuously without 
resetting to zero after each sample count for half life measurements. 

All electronic controls for the Sample Changer are in the scaler to provide a 
wider choice of preset counts and to take full advantage of the automatic features 
of the scaler. Tracerlab’s new Scintillation Sample Changer will also fit the 
Automatic Sample Changer and thus provide laboratories with a completely 
versatile unit. 

More complete information and specifications can be found in Issue No. 50 
of Tracerlog. A copy will be sent on request. 


130 HIGH ST., BOSTON 
2295 SAN PABLO AVE., BERKELEY 
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What General Electric People Are Saying... 


RALPH J. CORDINER 


President of the 
General Electric Company 


**.. . America is a land of many things, and high 
on the list are the pioneers. These men me 
crossed rivers, wrote the first chapter for the 
occasion that is this Centennial. The responsi- 
bility of the scientist, the legislator, the edu- 
cator, the labor leader, the industrialist, the 
farmer, and the businessman is to look toward 
the future. Some people are frightened by it, 
some are elated, but I believe that a sense-of- 
the-future can be used to sharpen our senses as 
to what we are doing and where we are going. 

For nearly eight years w: have been living 
in the Atomic Age, whether we like it or not— 
and there are some who do not like it. But the 
fact of the matter is, we cannot return to any 
other Age. Through science, we have drastically 
changed our environment. Therefore, we must 
change the manner in which we live to accord 
with these new conditions. Atomic power 
—— abundance as readily as desolation— 

ut only on the condition that we welcome and 
prepare for abundance. 


At Washington Territorial Centennial 
Olympia, Washington 


P. A. ABETTI 


Mr. Abetti, a development 
engineer with GE, is a 
native of Italy. 


‘*. . . For years I have been searching through 
foreign technical literature, as practically all 
development engineers do to some extent. But 
the technical journals of Nazi Germany, Fascist 
Italy, and prewar Japan, wretched as they were, 
were still a cut above the present magazines of 
the Communist or Communist-dominated coun- 
tries. 

This shows clearly that the division of the 
world into two opposing ideological camps has 
never been as marked as at the present time; it 
also shows that engineering, often reputed to 
be entirely separated from politics, is being 
drawn more and more into the struggle by the 
rulers of the Red countries. 

G.E. Review 


H. A. WINNE 


Mr. Winne is Vice President 
in charge of Engineering 


“*.. . As the average citizen counts his scientific 
blessings, he carries around in the back of his 
head a mushroom cloud put there by the memory 
of Hiroshima, also the gift of science. This is no 
reason to abandon scientific effort. But it is a 
reason for us to clarify our moral objectives, 
face up to the responsibilities that travel in the 
wake of technical progress and win public under- 
standing. 

In this world of uncertainty and fear, the 
public wants to blame someone, and it is looking 
squarely at the scientist and the engineer. 
People are afraid of the hydrogen and the 
atomic bomb and the possibilities of biological 
warfare. They tend to move to the faulty con- 
clusion that the men who make such weapons 
are possibly the villains. They think that per- 
haps we engineers have at last outsmarted our- 
selves by planting the seeds of universal de 
struction. 

As I see it, we must correct the false notions 
the public may have about men of science and 
engineering and come up with the true signif- 
icance of scientific progress as it really bears on 
our destiny as free men. It is important for 
engineers and scientists to do more than just 
stand by to be explained and defended. 

As engineers and scientists I suggest that we 
must improve our human relations and take note 
of what the public is saying about us. We must 
explain the true significance of our work and 
gain better public understanding. 

That will lead to an informed public. And 
an informed public is necessary to our continued 
vitality and freedom as engineers and business- 
men. 

Our future will in a large measure be deter 
mined on how well we develop this public 
understanding to keep pace with our scientific 
achievements. 


At Texas Society of Professional lage 
Dallas, Texas 
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